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FoD reference, the authors of species mentioned in 
this thesis are listed below in the order in which they 
appear. 
Neuropteris Scheuchzeri Hoffman 
n plicata Sternberg 
11 flexuosa Sternberg 
11 heterophylla Brongniart 
Cyclopteris trichomanoides Sternberg 
Pecopteris hemitelioides Brongniart 
11 pennaefoiJmis Brongniart 
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u Cistii Brongniart 
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Dorycordai t es Grand 1 Eury 
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fl platinervis Fontaine & Whj,te 
11 dentata Brongniart 
11 Candolleana Brongniart 
11 unitus Brongniart 
11 crenulata Brongniart 
Annularia stellata Martin 
11 radiata Brongniart 
Sphenophyllum oblongifolium Germar & Kaulfuss 
rr emarginatum Brongniart 
Sigillariophyllum Grand 'Eury 
Medullosa Olsenii Roberts & Barghoorn 
Walchia Whitei Florin 
Callipteris conferta Goeppert 
Pecopteris Miltoni Artis 
11 oreopteridia Schlotheim 
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Neuropteris rarinervis Bunbury 
11 tenuifolia Schlotheim 
11 Clarksoni Lesquereux 
Sphenopteris obtusiloba Brongniart 
11 artemisaefolioides Crepin 
Odontopteris Wortheni Lesquereux 
Alethopteris Serlii Goeppert 
Diplothmema Stur 
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INTRODUCTION 
A~ a consequence primarily :'of. the activities. of the 
University of Chicago and Harvard University, the animals 
from the Fermocarboniferous deposits of north central Texas 
are well known. The vertebrate remains have been studied 
for many years, but the accompanying plants have received 
little attention. A few papers have been published (Darrah, 
1938; Read,, 1943; ·White, 1912),, but much of the material has .. 
not been studied. In fact, up to now,,comparatively little 
has even been collected, and I know from experience that 
plant fossils are not uncommon in north central.Texas. The 
purpose of this thesis, therefore,,is to describe the flora 
as a whole, and to indicate its spatial~and temporal rela-
tionships and significance. 
Origin of the Specimens 
The fossils upon which this thesis is based were col-
lected at various times by various people. Some were col-
lected by Dr •. A.S. Romer of Harvard and myself, in July,, 
1949, and others were brought to me by .. Dr. Romer and Mr •. s.J. 
Olsen the following year. Still others were already in the 
~aleobotanical collections of Harvard,.and were found by 
members of the staff of the Museum of Comparative Zoology, 
who were hunting in Texas for petrified. bones. 
Preservation of the Specimens 
fT'hA f'o..s..s.lls__w_e.r.a..n.r..asAY'ved bv nature in several wavs. 
ii 
The majority o:B individuals are leaves or parts~,thereof, pre-
served as impressions. Some of these retain a carbonaceous 
film which was derived from the original tissues; in such 
cases, clay or mudstone is the matrix,;. . Other leaf impres-
sions were found on sandstone slabs or in nodules of hematit 
or sandstone. Most of the stems were petrified; they ~ere 
impregnated with lime and/or silica •. Some o:f the stem and 
branch fragments are natural casts o~ the originals. The 
free roots of Psaronius were impregnated with hematite •. 
The seeds are in the form of flat carbonaceous impressions,. 
in three dimensions with the tissues altered but not petri-
fied,. or as casts.. The Holcospermum from locality #4 is·" 
a natural mold. 
Methods us.ed in Id.entification and Preparation 
The identification of most of the Coal Swamp plants 
was achieved by comparing the fossils with the photogr.aphs 
in Janssen (1939) and Noe (1925) and the verbal descriptions 
in Janssen, as well as by ·:direct comparison with specimens .. 
in the Paleobotanical collections of Harvard University. 
Specimens other than the above were identified through the 
use of various publications, ,plus .the abovementioned col-
lections. Unfortunately, the poor qqality of pres.ervation 
o:f many of the fos·sils does not permit identification of 
the species; _in every case, I have tried to be a-s exact as 
possible without reading more into the specimens than was 
ature. 
iii 
Some o~ the impressions req~ired no1preparation; 
others were pTepared by splitting fragments o:li' the matrix; 
and/or cleaning around the margins o~ the impressions. 
Some o:li' the seeds were prepared similarly• The s:tems and 
roots:., were pli'epared for anatomical study,, if po.ssible, by" 
making thin sections or peels. In the former cas.e, ar s:ec-.. 
tion o:5 the specimen was cut with a:diamond saw, and then 
mounted upon a microscope slide and ground with abrasives'-' 
until it was thin enough to be examined through a micTo~ 
scope. In the second case, , the end of the specimen was .. pok 
ished to a flat surface, . and then etched with a. 1% solution· 
of! hydrochloric acid. When the surface was dry, a solution 
o.:f parlo.dion,, butyl:la-cetate, amyrc alc.ob.ol,J xylol, castor. 
o~l, and ether was poured over it, ,trapping the carbonaceous. 
material that had been freed by the etching. When the solu~ 
tion was dried, , it was peeled off the specimen, and portions. 
of the peel could then be mounted upon slides, . to .be studied 
through the microscope. This techniq~e is fully explained. 
in Darrah ( 19.36) • Most of' the fragments of Dadox-ylon were 
ppepared in this manner. Thin sections were made of' the 
other specimens; most of' the stems and roots were not amen-
able to -.. the peel technique. 
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GEOLOGY OE THE REGION 
The area in which this fossil flor-a .. mriginat ed is_ in 
the north central poli'tion of Texas, ,comprising most oi' 
Archer County 1 and smaller pol?tions o:f Baylor~ .Throckmorton, 
Young, Clay, ,and Wichita Counties (see map). The topography 
is.that of a pr.airie,,which slo.wly rises toward the west. 
It is broken by low escarpments, ,which are held ~P by resist 
ant sandstones. The beds in general nave a northea:st to 
southwest strike. The northern part of the region is drain-
ed by the actively eroding Big and Little Wichita Rivers,. 
which are tributaries of; the Red River. The southern part 
is.drained by the Salt. Fork of the Brazos River and the Weat 
Fork o:e the Trinity River; here, there is comparatively 
little erosion. (Romer, ,1935·) 
The stratigrap~ic range is one formation in the Upper 
Pennsylvanian Period (the Harpersville) and six in the Low-
er Permian Period (the Pueblo, Moran, Putnam, ,.Admira~,Belle 
Plains, and Clyde). No USGS map of the area in q~estion 
has been pr-inted, ,and the formation boundaries on the map, 
which are only approximate in some places, are those of 
Romer (1935). They are based on data collected by oil com-
panies and published by the Texas Bureau of Economic Geology 
and 11 The Geology of Texas 11 , by E .H. Sellards. The map is an 
extension ofi that in the abovementioned paper by Romer, and. 
the southward additions to:the Moran formation boundaries 
--- _._ 
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are those o~ Dr. Romer. 
The following account of the geol6gy of. the region is"' 
based on conversations with the late Mr. Bruce 'Whitcomb, a· 
geologis.t of Olney, Texas. In Harpersville times, the area 
was usually under water, ,but near the fluctuating shore of 
an embayment o~ the sea. This is indicated by the marine 
sandstones, .shales,:and limestones, which make up most ot 
the Harpersville formation. There are several thin coal 
seams present, though, which probabl~ formed in brackish 
swamps near the shore, during periods of recession of the 
sea. At the top of,. the Harpersville formation is.:a thin 
conglomerate layer, which cuts diagonally across several_ 
·layers, both above and below. The explanation o:.5 this phe-
nomenon is not known;;there are theories, but they are not 
within the scope of this paper. However, this conglomerate 
layer does indicate a minor hiatus, and suddenly, fast 
rivers and streams deposited pebbles, instead of sand or 
mud. 
In Pueblo times, ,the sea shore had retreated toward the 
west, and from the Pueblo formation up through the Clyde, 
the vast majority of deposits were laid down on land by 
streams and rivers, which were flowing from a.mountain 
range to the east. In addition, there are a few limestone 
layers which were formed during short invasions of the ever 
fluctuating embayment. 
Below the Saddle Creek limestone, ,which is at the bot-
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tom of the Fueblu formation, ,the deposits are predominantly 
marine, ,as stated above. The Belknap limestone, for in-
stance, contains fossil crinoids and brachiopods. Above 
the Saddle Creek are found the terrestrial fluviatile depos-
its; these consist of shales and sandstones, and are the 
lower o:f the famous Texas t'Red Beds 11 • The shales 00cur in 
the forms of mudstones and clays of maroon, .gra~, and yellow 
hues. The animal remains in these layers all pertain to 
land or fresh water.forms. Associated with these fossils 
are direct evidences of river action, such as stream-worn 
pebbles and fossil current ripple marks. 
That the flora to be described in this paper is _:flermo-
carboniferous in age is proven by the fact that the Pennsyl-
vanian-Permian border lies within the area_from which the 
plant remains were collected. Mr. Whitcomb placed the bord-
er.at the conglomerate layer for three reasons. First, it 
represents a sudden change in the character of the deposits, 
which in turn represents a change in the physical_environ-
ment of the area. Also, the major.ity o:f the beds below the 
conglomerate are marine; above it, they are land deposits. 
Thirdly, the conglomerate cuts across o~her layers, which 
makes a disconformity between it and the beds below it, and 
geologists, with reason, like to place borders between units 
of geological time at disconformities and unconformities. 
Whitcombts definition of the border between the Penn-
sylvanian and the Permian is corroborated by Moore et al. 
( L"944,, p •.. 699): · 
The Pennsylvanian-Permian boundary in north--
central ·.Texas is drawn at a widespread dis-
conformity that occurs between the Waldrip-
Newcastle coal, .below,, and the Saddle Creek 
lltmestone, , above. Numerous marine fo.ssils. 
corresponding to::; species in the Admire., 
Council Grove, and Chase g:roups o:f the Kan--
sas Lower Permian make appearance in the 
Saddle Creek and overlying s:trata o:t Texas. 
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It will.be seen by the accompanying stratigraphic chart that 
the conglomerate lies just below the Saddle Creek limestone, 
and above the coal deposits •. I assume that the Waldrip-
Newcastle coal of Moore corresponds to the Belknap coal of 
Whitcomb. 
That brings us to a point which is as puzzling as in is. 
important. As indicated above, 1 Whitcomb and Moore are in 
acco:ud as to :;the bgundary between the two geological peri-
ods; they are, however, in complete discord as to the posi-
tion of the Harpersville formation. If the border be taken 
as the conglomerate, Moore puts it between the Obregon 
formation and the Harpersville, and Whitcomb puts it between 
the Harpersville and the Pueblo. The problem is solved .in 
Wilmarth ( ls;/38), where the Harpersville formation is defined 
as having the Saddle Creek at the top, and the Crystal Falls 
(see chart) near the bottom. Thus, ,Wilmarth and Whitcomb 
agree on the position of the Harpersville, and their pesi-
tion is adhered to in this paper. 
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-
.. ~~:r: , '-;..·,_.~.. ·.-l 
j,· :i.r \ .... "'.--. 
GENERAL AFPEARANGE OF THE F~ORAJ 
The genera identified with certainty aire as~ife.:J,:lr.zrt;t(;s· }. 
Phylum Sphenophyta 
Order Equisetales 
Leaves · 
Annularia 
Stems .. 
Calamites 
Order Sphenophyllales. 
Leaves 
Sphenophyllum 
Stems 
Sphenophyllum 
Phylum Lycophyta 
Order Lycopodiales_ 
Leaves 
Sigillariophyllum 
Stems 
SigilTh:ixria 
Aspidiopsis 
Fructifications 
Sigillariostrobus,:; 
Phylum F~eridophyta 
Subphyla.Filicinae a:taet ~ter140>.,~p.:erms,e 
V.o,.,/' Leaves 
Pecopteris 
Neuropteris 
Cyplopteris ,. 
Odontopteris 
Alethopteris 
Gallipteridium 
Sphenopteris 
Aphlebia 
Callipteris 
Tingia 
Gigantopteris 
Ta.eniopteris 
Stemss 
Medullosa 
Roots 
Fsaronius 
Fructifications 
ASterotheca 
Grossotheca 
~·· . -
. ~- ..... -~ - ,.., 
Bubphyl~m Gymnospermae 
Order· Co'rdai tales 
Leaves 
Cordaites 
Dory cordaites 
Poacordaites 
Stems 
6 
Dadoxylon (probably in this order) 
Order Voltziales 
Leaves 
Walchia: 
Branches;:_, 
Tylodendron 
O~her coniferous lEaves 
J?aleotaxites 
Other coniferous woods 
Arau.carites 
Coniferous fructifications 
Gomphostrobus 
Seeds of all types 
Holcospermum 
Lagenospermum 
Cordaicarpus 
Incerta cedis 
Roots 
Pil1nularia 
The fossil _flora of north central .Texas can arbitrari 
-(pending further investigations) be divided into three 
phases, , each with a;,_ specific character and stratigraphic 
(and thus tempo:val)_ range. I will call_them the Coal Swamp, 
Callipteris, and Tingia Phases. 
The Coal Swamp ·Phase, as_its name implies, .is charac-
terized by plants which are considered to ;hav.e grown in lo.w 
swamps near the shores of seas1 ,in Pennsylvanian times 
(Janssen, 1939; :Seward, .19-31; Noe, lS125; British Museum,. 
1935). The ones found in Texas are typical of the Upper 
Pennsylvanian plants the wo:vlu over; :flo:vas such as this 
7 
formed many of the coal deposits. Seward (1931) writes that 
these floras are found in NoFth America, Portugal, ,Spain, 
Britain, France, Belgium, , Holland~ , Switzerland, Central~ 
Europe,,Italy, Bulgaria, and southern Russia. The Texa:s 
representative is found in the Harpersville formation. 
The Callipteris ~~ase contains members of the comple~: 
which forms the Coal Swamp Fhase, w.i t~ the addition of two' 
impoJJtant g~nera:;; Those genera are the conifer Walchia, 
which, according to Seward (1931) had its greatest develop-
ment in the Lower Permian (but is found in the Pennsylvan-
ian), and the fern-llke leaf C~llipteris, which is restrict-
ed to :)the Permian (Seward, 1931 ).. The former is found in 
North Anierica, Europe, ,North Africa, South .Africa, and 
Australia; the latter is found in North America,.Europe, 
North Africa, ,no:vthern Russia,, and Malaya (Seward, , 1931). 
This phase of the flora appears in the PUeblo1 .Moran, and 
Putnam formations. 
The Tingia Fhase originates in the Admiral,,Belle 
Plains, and Clyde formations. Here, again, the members of 
the Coal Swamp complex are found, accompanied by Walchia. 
and Callipteris. This third phase, however, is character-
ized by the occurrence of two other important genera, Tingia 
and Gigantopteris. These two types of leaves have so :far 
been found only in two widely seperated regions; Tingia 
is reported from Texas, China, and Korea (Halle, ,1927; 
Darrah, 1938; Seward, 1931), and Gisantopteris is reported 
8 
from Texas, Oklahoma, China, Korea, and Malaya (Halle, 1927; 
White, .1912; Seward, 1931). 
Therefore, ,throughout the area whose plants are dis-
cussed in this paper, ,there is a basic Coal Swamp flora. As 
the formations are ascended, four new and important genera 
appear 1 ,all· of which are characteristic of the Permian. The 
l0west phase from Texas is closely related to floras from 
other places which are Upper Fennsylvanian in age. The 
second phase adds Permian forms. And, significantly, the 
third phase contains a group o:f plants which is amazingly:·, 
similar to ·;a:: flo:va in China that contains forerunners o:f' 
Mesozo£c floras. It will thus be seen that the Texas flora 
forms a neat transition between those of the Pennsylvanian 
and the 11 pre-Mesozo:hc 11 • 
9 
THE PLANTS OF THE COAL SWAMP 'PHASE 
The following plant remains were collected in· the Harp-
ersville formation. The distinguishing characters (unless 
otherwise specified) are from Janssen (1939). 
Leaves 
Neuropteris Scheuchz:.eri --This is .. a pinna of a fern-. 
like leaf, which is formed by one large elongate pinnule 
with two smaller,. rounded ones at its base. The main pin-
nule is from one and one-half to six inches long, and the 
lateral .ones are usually about one-half inch in diameter, 
though sometimes larger. The bases of the pinnules are 
11 heart-shaped,n and the secondary veins arch forward and 
laterally from a midrib, in the main pinnules. Sho.rt thick 
hairs occur on the surfaces. (Plate I, Fig. 2.) 
Neuropteris plicata - This species has a. bipinnate 
leaf, and the pinnules vary from about one-half to;one and 
one-half inches in length. The pinnules are relatively. 
short in relation to their width,:and are rounded at the 
ends. The medial portion of the base in the larger pinnules 
is ndrawn out into a rounded auricle.n 
Neuropteris flexuosa is quite close to the species just 
described. It differs in that the pinnules tend to be long-
er in relation to their width, and lack the 11 rounded aur-
icle.11 
Neuropteris cf. heterophylla- This impression from 
10 
Markley consists of small pinnules (less than three quart-
ers of an inch long) which resemble in shape the smaller 
of 
onesi\Brongniart's species. (Plate IV, Fig. 1~) 
Cyclopteris trichomanoides is a form name given to.) the 
oval or circular pinnules off neuropterid fern-like leaves,, 
which vary greatly in size and shape. The Cyclopteris 
p1nnules from Markley are undoubtedly detached lateral.bas.,. 
al pinnules of Neuropteris Scheuchzeri. (Plate I, Fig. 4.) 
Pecopteris hemitelioides - All pecopterids are fronds 
which are bipinnate, or pinnate with pinnatifid pinnae. 
This species has long, straight pinnules.with parallel 
sides and blunt apices. The lateral veinlets are straight 
(Plate III, Fig. 8.~ 
and not forked, and arise from a main vein in each pinnule.~ 
Pecopteris cf. pennaeformis- At Markley are fragmental! 
of pinnae which resemble this species, which has long point 
ed pinnae. The pinnae are deeply dissected, .with lobes 
that are about three-eighths of an inch long. 
Pecopteris cf. arborescens- There are p9rtions of 
pinnae which have oblong blunt pinnules, whose sides _are 
slightly farther apart at the bases than at the apices. 
The pinnules appear to be joined at their bases. Therefore 
(Plate III, Figs. 1~ 2.) 
these fragments are referred to the species arborescens./ 
Pecopteris cf. Cistii - The fragments referred to this 
species resemble it in the shape of the pinnules, which are 
almost as wide as they are long. 
Cordaites cf. borassifolius- Leaves of this genus are 
ll. 
long and strap-like, ,and pertained to;the larg~, arborescent 
gymnosperm that bears the same name. At Markley were founQ 
fragments of such leaves, which are referrable to ·the specie~-­
borassifolius .. because the parallel veins appear to be al..;. 
ternately thick and thin. Leaves. of this species_ vary.:· in 
width from about one to)four inches. 
Cordaites .. cf. principalis - Other impressions are of 
portions of leaves which resemble those just described. 
However, they are referred to this species because the 
veins, although poorly preserved, appear to be ~rranged as 
(Plate II, Fig. 1.) 
a few very thin ones between each pair of thicker ones.; 
Dorycordaites sp.? Some of the impressions are of 
segments of long, parallel-sided leaves. The v.eins seem toJ 
be fine, and all of equal size; thus,, the segments ma:y be-
10ng to:,this genus. (Plate II, Fig. 21) 
Poacordaites sp.? There are a few cordaitean leaf 
fragments which may pertain to this genus because they are 
about one quarter of an inch wide. 
Lepidophyllum? Among the other impressions from Mark-
ley are segments o£ very narrow parallel-sided leaves. 
There are no -veins visible, but they resemble the leaves of 
the arborescent lycopod, Lepidodendron. 
There is another leaf type present,,which I am unable 
to identify. It is an ovate leaf with a constricted base 
and a slightly crenulated margin. There are ridges, which 
may represent veins, which fan out from the base, and ter-
12_ 
minate at the margin. Farallel with the ridges, and some-
times upon them~ are lines of very small, elongate depres-
sions. It is possible that this leaf type is referrable to.) 
the form genus APhlebia, which includes leaves of many sizes 
and shapes,_some of which ubear a.vague resemblance to tho:se 
off ondinary garden lettuce. 11 The genus consists of pinnae 
which were attached near the bases of sphenopterid and peco-
pperid fronds. APrestoration is shown in Plate IV, Fig. 7• 
Stems 
ca:·lamites c'f. Suckowii - Two of the specimens collected 
may belong to this species of large sphenopsid pith casts. 
The fossils are divided into the characteristic nodes and 
internodes; ·in this case, the internodes vary. from about 
one-half to one inch in length, and are wider than long. 
There are no visible branch scars. (Prate II, Fig. 3.) 
Sigillaria? The third stem fragment associated with 
those just described is marked by straight, wide, .flat,, 
longitudinal ridges running throughout its length. This is 
a characteristic of the arborescent lycopod Sigillaria. The 
specimen cannot be identified with certainty, fon there are 
no leaf scars, and the cells of the wood are very poorly 
preserved. 
Seeds 
Holcospermum - Several casts of seeds from Markley 
appear to be flattened members of this form genus, which in-
cludes seeds from one-half to two inches in length that are 
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radially symmetrical. There is a suggestion that these 
seeds were divided into longitudinal sections; if this be 
the case, they may pertain to the form genus Trigonocarpus, 
which is the seed of a seed fern. (Plate -XIV, Fig. 1} 
Cordaicarpus is a form genus for seeds which are less 
than five centimeters in greatest diameter, and consist of 
a flattened nucule surrounded by a wing which is narrower 
than the diameter of the nucule. Both wing and nucule are 
usually pointed at one end. (Arnold, 1938; Janssen, 1939.) 
(Plate XIII.) 
One impression from Markley fits this description. / 
Fructifications 
Asterotheca cf. arbo~escens - These are fertile pinnae 
which have the shape of those of Pecopteris arborescens. 
The sori are preserved only as impressions, so,)that no ;d_e-
tails can be observed. They are numerous, circular, and 
largein rela.tion.to pinnule size. 
Crossotheca sp. This genus of fructifications consistE 
of modifiedpteridosperm pinnae, with the pinnules changed 
into polleniferous organs. The 11fertile branch tip is 
slightly expanded into-a circular or.paddle-shaped limb, 
which bears on the margin of the lower surface a fringe of 
suspended bilocular sporangia 11 (Arnold, 1947, P• 214) •. 
There are impressions from Markley which are without doubt 
rows of sporangia such as those which hang from the 11 limbs 11 
of Crossotheca. (Plate XII, Figs. 4, 5.) 
Dolerotheca sp.? This genus is "characterized by a 
l4 
large campanulum containing radially arranged rows o~ paired, 
tubular sporangia 11 (Baxter, 1949). There is an impression 
from Markley which looks rQke that of the end of a: portion 
of such a fructification. In the impression can be seen 
numerous round depressions in a_ network o:f. ridges. It is as 
sumed that the round depressions represent the ends of the 
which 
sporangia and the ridge~ represent the network of cells/en-
cased them. Some of, the depressions seem to.;be paired, but 
there is no apparent radial arrangement. This orga.n is also 
descri·bed in Halle ( 1933) • It is the polleniferous organ of 
a seed fern. (Flate XII, Figs. 2, 3. ). 
Potoniea? This genus is also ;·the po1leniferous organ o 
a seed fern. It resembles Dolerotheca in general, except 
that the sterile cup is lower and wider, and the sporangia 
are not embedded in a cellular matrix .. (Halle, . 1933) . One of 
the impressions from Markley resembles those of fragments._of 
Potoniea, which are fisured by Halle. I am not at all sure 
that such is the correct identification, but it is possible. 
Halle states that the genus is associated.with Neuropteris 
leaves. (Plate XII, Figs. 6, 7, .8.) 
Plate XII, Fig. 1, shows what appear to be compressed 
detached sporangia. It is also possible that they are seeds, 
but they look more like sporangia. 
Summary 
The abov-ementioned genera and species are all character 
istic of the Upper Pennsylvanian vegetation, and all have 
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been found in areas far from Texas. The Neuropteris and 
Pecopteris leaves belong to pteridosperms, .or s.eed ... ferns, 
and both genera have been found with seeds attached (Arnold, 
19.47; Brit. Mus., ,1935). Th·e other leaves.bel0ng to) the 
gymnospermous tree, .Cordaites, and the stems of the large 
Equisetum-like Calamites round out our picture of the flora 
in Harpersville times. The types of plants here represente 
with a single addition, form the backbone o~ Pennsylvanian 
floras the world over. The addition is the genus Lepido-
dendron, which is very common in Coal Age beds. · There is na 
fossil .from Texas, ,to my knowledge, ,that can with certainty 
be referred to this tree. There are some Lepidophyllum-
like impressions, but none o:f them can be accurately identi 
fied; White (1912) reports Aspidiopsis, which is a cortex·: 
cast, ,but I do not consider it absolute pro0f o~ the pres-
ence of Lepidodendron. 
The arborescent lycopods are present, however, in the 
Texas flora in the form of Sigillaria, which is a close 
relative of Lepidodendron. White (1912) mentions the stem 
and the fructification, and the leaf appears in lo.cali ty 
#24. 
The fossils which I have studied from the Harpersville 
formation are from only two localities, and necessarily 
represent only a small sample o~ the plants of the Coal 
Swamp Phase •. I am told that Dr. J.M. Schopf collected in 
the area of Newcastle, and he may have found many typical 
JJ5 
forms which were not at the two .lo~alities mentioned. Noe 
( 1923) mentions that a;_ coal ball was sent to 'him from New-
castle. Andrews (1951) state-s that 
Coal balls are-aggregations of petrified 
plant remains .. that are found in the coal . 
seams of England, Belgium,,Holland, Ger-
many, , the Donetz Basin of Russia, and in 
many of the central States of this coun-
try. (F; 432.) 
They appear as dark colored concretions, ,and from them has 
been taken a rich flora o:Ji' Coal Swamp plants,,which is dis-
cussed in Andrews' paper. It is therefore possible 'blfiat a· 
study ofJ the coal,, coal balls, .and o.ther fossils around 
Newcastle will show the exact character ofl the Coal Swamp 
Phase. This character,. however, I believe, is ... definitely_ · 
indicated by the plant fossils which I collected and stud-
ied, from localities #1 and #2. 
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PLANTS OF THE CALLIPTERIS PHASE 
The following plant remains were found in the Puebl0, 
Moran, and Putnam formations. The identifications of 
leaves_and seeds are based on Janssen (1939), unless other-
wise specified .. 
co·al Swamp Complex 
The first group of plants bel0ngs to. the complex-: which 
characteriz:es the co·al Swamp Phase. There are genera and 
species which w.ere not found in the Harpersville formation, 
but they are typical of the Upper .Pennsylvanian coal-.form-
ing plants. This does not mean,,however, that the Calli-
pteris Phase grew in the Pennsylvanian period; for it ac-
tually. grew in the Permian. The explanation, of cours:e, 
is that the Pennsylvanian forms continued to.grow well into; 
the Permian. 
Leaves 
Pecopteris pseudovestita 11has relatively large oblong 
pinnules with bluntly rounded apexes. The sides are not 
quite parallel to each other, . the wides·t portion being at 
the base 11 (p. 122) ~· 
Pecopteris platinervis, as .its name implies, has lat-
eral veinlets in the pinnules which are straight, and at 
right angles to the mid veins. (Identified in the Harvard 
collection.) (Plate -,III, Fig. 5.) 
Pecopteris dentata. This frond has pinnules that are 
triangular. The margins of the pinnules have convex teeth 
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(Plate III, Fig. 6.) 
in some specimens, but not in the ones from Texas .. / 
Pecopteris Candolleana - This form is similar to F. 
hemi telioides, except that the veinlets are curved, and f'orkt 
once. In some specimens, the pinnules are constricted at tJe 
bases, and in others, they are not. (Plate III, Fig. 7.) 
Pecopteris unitus ~In this species,.the pinnulesc.are 
at right angles to the axis, and are united to.;one another. 
The union extends sometimes a·lmost to :the ends of the pin-
nules. (Plate III, Fig. 3.) 
Pecopteris crenulata is distinguished.by the fact that 
the margins of the pinnules are crenulated. (Plate III, .Fig. 4~) 
Pecopteris hemi telioides - Described above, p. lO. 
Pecopteris arborescens - Described above, p •. 10. 
Neuropteris cf. heterophylla ~ Described .abov.e,, p. ,9. 
Neuropteris cf'. flexuosa- Described above, .p •. 9. 
Neuropteris spp.? Small fragmentary and poorly pre-
served impressions were found, which are referred to this 
genus because of the shapes ofl their pinnules. 
Annularia stellata - This is one of the leaf species __ 
which belongs with the sphenopsid stem Calamites. The 
leaves are arranged in whorls at the nodes o:e branches •. In 
this species, the leaves are elongate and narrow,, ending in 
a. rounded point. The widest point is above the middle of' 
the leaf. Each whorl contains from 16 to)32 leaves, and th 
whorl is. oval ·.shaped, , due to the fact that some leaves are 
longer than others. (Plate-IV, Fig. 4.) 
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Atmularia radiata is a species which has. long, acutelN> 
pointed leaves whose widest points are near the middle. 
There are 18 to -24 leaves per whorll and as in the abov.e 
(Plate IV, Fig. 5.) 
described species, the whol?ls are oval. in shape. j 
Sphenophyllum cr. oblongirolium- This is a species of 
leaves belonging to a small herbaceous plant which presum-
ably formed a good part of the ground cover in moist for-
ests. This species is 
characterized by ·convexly bowed l'eaves having 
their widest point near the middle. The l:eaves 
are about ten millimeters in length, and have 
a· single (median) cleft which do:es not extend 
to:Jthe middle. There are usually about four 
pointed teeth on each segment. (P. 96.). 
Sphenophyllum cf. emarginatum has almost triangular 
leaves, whose principal distinguishing characteristic is 
the possession of: small rounded lmbes on the outer margin,, 
instead of 11 pointed teeth. 11 (Plate IV, Fig. 6.) 
Cordaites cr. borassifolius --~escribed above, p. 10 •. 
CoJ?daites cf. principalis - Described above, .p. 11. 
Dorycordaites - Described above, ,p •. 11. (Plate II,. 
Fig. 2.) 
Poacordai tes - Described above, p •. 11•. 
Sigillariophyllum? orue impression in a hematite nod-
ule may pertain to this genus, ,which is a long and narrow 
leaf possessing two parallel veins running throughout its 
length. 
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Stems 
Wood ~ A'fragment ofl wood from locality #5 is structurj 
ally preserved, but I am not able to Jidentify it. It con-
tains one and perhaps more small protosteles, surrounded by 
angular cells off various sizes,,which are not arranged in 
rows. The longitudinal section shows long cells and verti-
cal rows of small ones. 
Wood ~-Another piece from locality #5 shows on the sur 
face what look very ·much like cordaitean tracheids in long-
itudinal section. It evidently is not preserved inside, 
for a thin section of the material revealed no structure. 
Dadoxylon- This is a_form genus for gymnospermous 
woods that do not show details of the primary body well 
enough to permit exact identification. It also contains_ 
woods of doubtful affinities; Seward (1931; p$ 126) says 
that it 
in general terms may be described as.a 
comprehensive type of stem-structure re-
sembling that of certain existing conifers 
(the ara~carians) though differing more or 
less widely in the finer anatomical feat-
ures. -
Arnold (1947, p. 293) states that ~adoxylon (in part, at 
least) represents ularge cordai tean forest trees. 11 
This genus was found at three localities pertaining to 
the Callipteris Phase. In all cases, the specimens are 
petrified portions of secondary wood, which are character-
ized by small tracheids showing very little variation in 
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transverse size, narrow rays, and no growth rings. The pits 
in the radial walls of the tracheids are alternate and crowd-
ed. The appearance is much like that of the secondary wood 
of Cordaites, but the lack of any primary wood.in the 
specimens prohibits exact comparison with that genus. How-
ever, the inference that the wood is cordaitean is strength-
ened by·,the fact that in two ,of the lacali ties, it was found 
associated with cordai tean leaves. (Plate VII, Figs. 3·, 4, 
5.) 
It is interesting to note that in localities #11 and 
#12, the Dadoxylon occurs in the form of logs, in one case, 
two feet in diameter and fifteen feet long, and in other 
cases, eight to ten inches in diameter, and six to ten feet 
long. Unfortunately, I have had access only to ,the second-
ary wood; if a piece from the center of a log had been col-
lected, the true nature of the wood might have been deter-
mined. 
Calamites spp. The genus is described above,.p •. 12. 
Medullosa Olaenii - (The complete description and dis-
cussion of this species will be found in RolDerts and Barg-
hoorn, 1952, which will be published this spring.) The 
material upon which this species was baaed.was collected 
with other specimens which are included in this thesis. 
Since it is a new species, I am here presenting a more thoF-
ough description than those of other species discussed. 
Me~ullosa Olsenii is significant not only in being a new 
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species, but in being the first Fermian member· of the genus 
which has been reported from North America. 
The material collected consists of seven fragments of 
stems, which lack the outer cortex (with one exception) and 
parts of the secondary bodies. The specimens all measure 
about four centimeters in leng~h,.and two and one-half cent-
imeters in the greatest diameter. Due to the decortication, 
the full diameter and exact shape of the stem can only be 
inferred. One of the specimens shows a small area of cort-
ex; ,but that area undoubtedly represents only a small part 
of the original outer cortex. 
Medullosa Olsenii is.a polystelic stem which lacks the 
small steles or traces called 11 star-r-ings, 11 which are found 
in the Fermian species from Germany (Weber and Sterzel, 
1896). In this description, 11stele 11 refers to the primary 
vascular system only. The stem developed a system of three 
toJfive anastomosing steles, each surrounded by an oblong 
cylinder of secondary wood. One specimen exhibits five 
steles throughout its entire length (Plate VIII, Fig. 5); 
one other shows four steles at both ends (Plate VIII, Fig. 
4). Still another shows three steles at one end and four 
at the other, and two of them may be seen to anastomose on 
the surface of the fossil (Plate VIII, Figs. 6,,7). The 
last example indicates about one stelar fusion per four 
centimeters of stem length, and it is inferred that in life, 
the fusions and divisions continued throughout the stem. 
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The steles are more or less ellipticaL_in transverse 
section, .and are arranged in a flat loop around a central 
parenchymatous area (P:1ate VIII, ,Figs. 1,. 2; Plate X, Figs •. 
1, 2). The compressed arrangement in the specimen with five 
steles is due to 1pressure before petrifaction. The individ-
ual stelar units (primary and secondary wood) are from one ta 
three centimeters along_their longer axes. The larger unitsl 
are probably all the results o~ stelar fusions, as is actu-
ally to be seen in one specimen •. Therefore,. the unormaln 
cross sectional diameter seems to be from o~e to two centi-
meters. 
The primary body, .i~ transverse section, consists of an 
ovall.to oblong core, ,comprised of groups of approximately 
five to fifteen tracheids. Ea.ch group is surrounded by par-
enchyma,,which is very poorly preserved •. The xylem bundles 
are evenly distributed throughout the parenchyma. The proto 
xylem cells cannot be distinguished with certainty, but 
there are indications of mesarch arrangement. 
As stated above, the secondary xylem is in the form of 
cylinders around the primary bodies.· The development of the 
secondary xylem is endocentric; there is more on the inner 
side of each stele than on the outer side. The tracheids 
are arranged in radial rows,' and Sf3EJarating each pa1.r of 
rows is a ray. The tracheids in the paired.rows are in al-
ternate positions, which probably indicates extreme apical 
elongation, or sliding growth, in the newly formed secondary · 
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wood. It may also be due to changes in positions off the 
cells during the degredation which preceeded the petrifac-
tion. The tracheids seem to be very long~ and most go en-
tirely through the thin sections that were prepared. They 
range from 80 to 90u in diameter, although some of the out-
ermost cells are somewhat smaller. The radial walls of the 
tracheids contain five or six rows of crowded circular bord-
ered pits (Plate X, ,Fig. 3). The orifices of the pits tend 
to .be elliptical and horizontal, that is, with their Hmg 
axes perpendicular to the axes of the cells. 
Tyloses are very abundant in the lumina ot the trach-
eids of the secondary xylem, and are of the sclerotic type, 
with thick secondary walls. They show plainly in Plate XI, 
Fig. 5. The tyloses are apparently due to;the protrusion of 
cytoplasm into tracheids from adjoining ray cells, through 
the pit orifices. This is easily possible, for nearly every 
tracheid is in direct contact with one or more rays through-
out its length. There is even one showing every,indication 
of a tylose within a tylose; it seems strange, but is the 
only logical explanation of the object (Plate XI, Fig. 6). 
The rays are poorly preserved, and few discrete cells 
can be seen. Enough cells are distinct, however, to show 
that the rays are both uniseriate and multiseriate. The 
latter are from four to six cells wide, and _the cells inside 
the rays are smaller than those on the margins. 
Cambial cells cannot be seen, but the phloem is preserv-
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ed in several areas. The sieve elements are crushed, but 
appear as double or triple rows between flaring phloem rays 
(Plate XI, Fig. 1). 
As stated above, little of the cortex is preserved, 
and there are no attached leaf traces. The one cortical 
area retained does show a single row of ovalLsclerotic 
strands, but there is no evidence of internally developed 
periderm. 
The specimens which were given the name Medullosa 01-
senii are in accord with the definition of the genus in pos-
sessing a polystelic·structure, with each unit having acyl-
inder of secondary wood (Arnold, _.1947; Scott, IB99). The 
known members of the genus may be divided into three cate-
gories: 1). species of the German Permian, 2) species of the 
European Carboniferous, and 3) species of the American Car-
boniferous. 
Comparison of the stelar arrangements of the German 
Per~ian forms (Plate IX, Figs. 8 to ll) with that of Medul-
losa Olsenii will rule out any close relationship. The 
former are all characterized by elongated and peripherally · 
arranged steles, with star-rings in the central parenchyma-
tous region. These stems are much more complex than is tha 
of the new species (Weber and Sterzel, 1896). 
Comparison may then be made with the known species of 
the European and American Carboniferous. In all_the import 
ant details of the vascular tissue, M. Olsenii is well withj 
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in the range of variation of the Coal Age species. The pit-
ting of the tracheids, the size of the stelar units, the 
endocentric growth of the secondary wood, and the size of 
the rays present no great departure from the general Carbon 
iferous Medullosa pattern. The one exception is the two 
sizes of cells in the multiseriate rays,_,but due to _the 
comparatively scanty knowledge of the anatomical details of 
some of these stems, that character is considered by the 
writer to be, at the moment, not of prime importance. 
Thus, we come to :-the two characteristics. in which the 
new species is definitely different from any other known 
species; the number and arrangement of the steles. The Oar 
boniferous forms may again be grouped, into three categor-
ies; l). those with two to four steles, 2) those with six to 
eight steles, and 3) a third group consisting of the relat 
genus Sutcliffia. In the first group, those with twosteleJ 
are M. distelica (Schopf, 1939) and M. pandurata (Stewart, 
l95l); those with three are M. anglica (Scott, 1899; An-
drews and Kernen, 1946; Steidtmann, 1944), M~ Thompsonii 
(Andrews, 1945), M. endocentrica (Baxter, 1949), M. pusilla 
(Scott, 1914), M. elongata (Baxter, 1949), and M. Noei 
(Steidtmann, 1944); the one with four_ steles isM. centro-
fills (De Fraine, 1914). The second group contains only 
one form, M. primaeva (Baxter,l949). The third group con-
sists of Sutcliffia, which is distinguished by a large cen-
tral stele with several subsidiary ones around it (De Fraine, 
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1912). 
In view of the significant difference in the number and 
arrangement of the steles, ·,and the fa·ct that the central 
parenchymatous area,lacks star-rings, or o::ther vascular 
stran<O:s, it se.ems valid to assign to.-.-the Texas specimens a 
new specific name. 
Roots 
PSaronius - Several specimens of the free roots which 
surrounded this tree fern's stem were collected. These r 
roots are characterized by a.protostele which is imbedded in 
a striking (in transverse section) thick lacunar cortex. 
·The specimens are all impregnated with hematite, , which hides . 
the details, but the outlines of the cells and lacunae are 
readily visible (Plater V EF'ft'l V~). The protosteles of these 
specimens are heptarch; other described Psaronius roots:=- have 
different numbers of arms of, primary tracheids. This type 
of root is more completelY- described in Hoskins (1928) and. 
Moon ( 1939). 
Seeds. 
Holcospermum- d._escribed above, .p. 12. At-locality #4 
was found a natural mold of a seed of this type, showing 
the characteristic longitudinal ridges (Plate XIII, Fig. 1)_. 
Characteristic Callipteris Phase Plants 
The second group o:fi plants from the Callipteris Phase 
contains the Permian types which are added to J the Coal Swamp 
complex, and which give individuality to the phase of the 
28 
flova under discussion. 
Leaves 
Walchia cf. Whitei - Walchia is a name given to the 
penultimate and ultimate branches of a Paleozoic conifer. 
The branches are thickly covered with spirally·. inserted, 
narrow, pointed leaves. The ultimate ones are in two ranks, 
and are alternately or oppositely arranged along the pen-
ultimate ones. In the species Whitei, the ultimate branches. 
are from eight to thirty millimeters apart, and the leaves 
stand out at angles of 35 to 70°. Both sides of the leaves 
they· 
are weakly keeled, and/are probably single-veined. The 
other distinguishing characters are shown in the table under 
the Walchias pertaining to the Tingia Phase. (Florin, 1938-
39.) (See Flate XIV, Fig. 5.) 
Walchia sp. The specimen from locality #16 is not pre-
served well enough to permit close identification. 
Callipteris cf. conferta --·The genus contains pinnae of 
fern-like fronds which have closely spaced, blunt ended pin-
nules, curving slightly upward and outward. There is a prom-
inent midrib in each pinnule, and the veinlets are curved. 
The species conferta has broader pinnules with veinlets, .tha 
apparently fork once, and narrower and longer ones, in the 
middle part of the frond, with simple veinlets. The pinnae 
are quite fleshy, and the veinlets are imbedded in the tis-
sues, appearing only as creases on the surface. (Fontaine 
and White, 1880.) (Plate XIV, Fig. 2.) 
··-". 
' 
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Callipteris sp. There is an impression from locality 
#14 which l6oks like Callipteris, but cannot be identified 
with certainty. 
Branches 
Tylodendron? In locality #7 were found several branch 
fragments bearing on their outer surfaces markings which 
have the appearance of coniferous leaf scars. They may also 
be considered lycopsid remains, in view of the spiral ar-
rangement of the markings. However, due to the paucity of 
fossils of Lepidodendron, and the fact that the leaves of 
Walchia are spirally arranged, it seems most logical to 
refer these branch fragments to the form genus Tylodendron. 
Nothing can be proved, of course. (Plate XIV, Fig. 4.) 
Fru ct i:fi cations 
There is a natural external mold, collected in locality 
#16, and a plastiline cast o:f it has every appearance o:f a 
coniferous cone. It is assumed that this belongs to .the 
type of tree which.bore Walchia branches. (Plate XIV, Fig. 
'. ·. -.. 
. ' 
• .. t-- . 
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PLANTS OF THE TINGIA PHASE 
The following plant remains were found in the Admiral, 
Belle Plains, and Clyde formations. As usual, unless other-
wise specified, the distinguishing characters are taken from 
Janssen (1939). 
Coal Swamp Complex 
These pecopterids have already been described: 
Pecopteris 
II 
II 
It 
1l 
tl 
II 
If 
arborescens, p. 10 
hemiteliotdes, p. 10 
pennaeformis, p. 10 
dentata, p. 17 
platinervis, p. 17 
crenulata, p. 18 
unitus, p. 18 
Candolleana, p. 18 
Pecopteris Miltoni? One specimen from the Emily Irish 
land has the appearance of the medium sized, crenulated pin-
nules of this species. The species is variable, but in gen-
eral is characterized by oblong pinnules with parallel sides 
and blunt apices. The lateral veinlets arise from a midrib 
in each pinnule, fork once, and then the upper fork branches 
again. If the specimen in question is actually a member of 
this species, it is the only one "from Texas that I have 
seen, and the species is the most common one in 11 Illinois 
and elsewhere 11 (Janssen, 1939). 
Pecopteris oreopteridia? This specimen resembles the 
species here named, which in turn resembles P. Miltoni. It 
(Plate III, Fig. 9.) 
differs from the latter in that the veinlets fork only once. 
Fecopteris tenuinervis is a tripinnate species. The 
- ..... · 
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seeondary pinnae are linear-lanceolate, and the pinnules are 
short, narrow, and blunt. In each pinnule is a well defined 
midrib, and the veinlets fork once or twice. The lower bas-
al pinnule of each pinna tends to be elongated and crenulat-
ed,,and some other pinnules are slightly crenulated. The 
frond has an unusually thick rachis. (Fontaine and White, 
1880.) 
Pecopteris grandifolia and P. densifolia? are reported 
by White (1912). I have not been able to find either,in the 
literature or in the Harvard collections, but I include them 
here because they help to indicate the number of different 
forms found in the Tingia Phase. 
Pecopteris cf. serpillifolia - One specimen is referred 
to this species because of the slightly dissected pinnules. 
NeuroEteris cf. flexuosa - described above, p. 9. 
NeuroEteris cf. rarinervis - A specimen is referred to 
this species because of the small oblong pinnules, which are 
between one fourth and one half inch long. 
Neuropteris cf. tenuifolia - The species to which this 
impression is referred is close to N. flexuosa, but the 
pinnae are longer in relation to their widths, and are 
straighter. 
Neuropteris cf. Clarksoni - This species has large 
elongate pinnules; they are longer in relation to their 
width, and are more sharply pointed than are those of N. 
Scheuchzeri. There are no basal pinnules. 
----~--------------------............... 
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Neuropteris cordata? is reported by White (1912). Ac-
cording to Fontaine and White (1880), this species has pin-
nules which are up to .. six inches long and one and one-half 
inches wide. The shape is o:ften "falcate. 11 It is possible 
that this species is identical · ..with N. Scheuchzeri, but the 
often tt:falcateu shape o.f N •. cordata may be a valid differ-
ence. 
Neuropteris cf. Lindahli is ~lso reported by White 
(1912). This is another species which I have not found in 
the liteFature or in the Harvard collections. 
Sphenopteris cf. obtusiloba - The genus;:.Sphenopteris 
flhas leaves that are very lacey in general appearance •. The 
pinnules are quite small and greatly lobed o::r.dissect-
ed; they are usually contracted at the bases 11 (Janssen, 
1939, .p. 102). The specimen in question is referred to, 
this species because of the Hobtusely lobate pinnules with 
bases that are contracted into a narrow foot-stalk" (Ibid., 
p •. lll). 
Sphenopteris cf. artemisaefolioides -An impression 
from the Emily Irish land looks like this species in that 
the pinnules are elongate-ovate. The secondary veins can-
not be seen, and the fossil cannot be identified with sure-
ty~- (Plate IV, Fig. -3·) 
Odontopteris cf. Wortheni - The genus Odontopteris haE 
pinnules which sometimes resemble in shape and venation 
those-of Neuropteris. The primary difference is that the 
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pinnules of the former are attached by~>their whole bases, 
and are often decurrent. The species Wortheni has_pinnules 
that are bluntly pointed and somewhat constricted at their 
bases. 
Odontopteris subcrenulata was identified by Darrah, 
from the Emily 'Irish land. It has shorg, . broad, . blunt pin-
nules. Another specimen from the same locality pertains 
either to this species or to.O. subcuneata,,which it seems 
to resemble because the pinnules are apparently somewhat 
more P9inted. Howe~er, it is too indistinct to .identify ex~ 
actly. 
Odontopteris Newberryi is reported by Read, (1943) ._ Ac-
cording to Lesley (1889), this species has pinnules of the 
characteristic shape of Odontopteris, but there is in each 
pinnule a semi-distinct midrib and secondary veins like tho~e 
of Neuropteris. 
Odontonteris neuropteroides and 0. Fischeri?are report-
ed by White(l912), ,and 0. genuina is mentioned in Romer 
and Price ( 1940) by Darrah •. I could not find any of them 
in the literature or the Harvard collections, in spite of 
the fact that the last species was identified by Darrah 
while he was at Harvard. 
Alethopteris Serlii - The genus is distinguished by 
medium sized more or less pointed pinnules, which have prom-
inent midribs. The pinnules are decurrent and simple or 
pinnatifid. This species is best described by the generic 
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dBscription. In the specimen in question, the pinnules are 
simp~e, with their widest points near the middle~ 
Alethopteris cf. virginiana - I could not find this 
species in the literature, so this description is based 
wholly on specimens in the Harvard collection. The pinnules 
are short (about one centimeter long), with bluntly rounded 
ends. They are slightly less than perpendicular to the 
midrib of the pinna, and their sides are parallel. The 
veinlets curve toward the margins, and appear to usually 
dichotomize once. 
Callipteridium virginianum was identified from Gerald~ 
ine for Romer and Price (1940) by Darrah, but the specimen 
has been either ldst or destroyed. I prepared an impression 
of the genus from Geraldine which is too poorly -preservedto 
permit specific distinction. The genus is much like Aletho~ 
pteris, but differs in that the pinnules are 11more blunt and 
not at all or slightly decurrent 11 (Arnold,, 1947). 
Di£lothmema - This genus contains forms which resemble 
some o~ the species of Sphenopteris, but the pinnules are 
more deeply cleft, and tend to be almost angular in appear-
ance. 
Aphlebia is a form of leaf which grew near the bases of 
fronds of pecopterid and sphenopterid ferns or seed ferns. 
Most seem to be trdeeply cleft and segmented 11 (Janssen, 1939, 
p. 103). When it is found detached, as was presumably the 
case with White's (1912) report of the genus~ it is of 
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course impossible to discover the type of' frond o_f which 1 t 
is a part. 
Sigillariophyllum - Described above, P• 19. 
Lepidoph;y:llum? See above, p. 11. 
Annularia radiata - Described above, p .. 19. 
Sphenoph;y:llum oblongif'olium - Described above,. p •. 19., 
Annularia? maxima, Sphenoph;y:llum obovatum, and Brong-
niartites are reported by White (1912) and Read (194-3). I 
am unable to give descriptions of' them. 
Dor;y:cordaites sp. - Described above, p. 11. 
Cordaites principalis - Described above, .p. 11. 
Poacordaites cf. tenuif'olius - The genus has been de-
scribed (p. 11), and as the species name implies, this 
specimen reported by White (1912) is very narrow. 
Summar;r 
It will be noticed that in the Coal Swamp complex of th 
Tingia Phase, there are more leaf' species than in the other 
phases. This does not mean that the vegetation at that time 
was greater; it only means that more fossils pertaining to, 
the Tingia Phase have been collected. 
It seems only fair to state that the identifications of' 
Coal Swamp leaves by White ( 1912) 11 are based on a prelimin-
ary examination only and that, though of value and interest 
as closely indicating the character of' the flora,,they are 
not in all cases f'inal 11 (p. 505). 
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Stems 
Si5illaria Brardii is a stem of one of the two great 
arborescent lycopods. As in the other members of the genus~ 
it exhibits leaf scars which are arranged in vertical lines. 
In this species, .the leaf scars are horizontally elongate, 
with the upper and lQwer borders rounded, and the outer 
borders forming acute angles; the scar is the shape of a 
longitudinally squashed diamond. 
Sisillaria sp. is mentioned by White (1912), and al-
though the fossil was evidently too imperfect to permit 
close identification, it at least shows that the genus has 
been found in more than one locality. 
Aspidiopsis sp. is reported by \ihite (1912); it is a 
form genus fov the inclusion of casts and impressions of the 
pith cavity of the trunk of Lepidodendron, . which is the o.th-
er of the two large lycopods •. 
Knorria? A specimen collected at locality #33 bears 
slightly curved longitudinal ridges which_are reminiscent of 
the markings of this form genus, which was erected for im-
pressions of the inner cortex of Lepidodendron. 
Calamites cf. Cistii - The genus is described on pag~ 
12. The species to which this specimen is referred is dis-
tinguished by internodes that are longer than they are wide, 
being often slender. Branch scars are not present. The 
. (Plate II, Fig. 4.) 
ribs are straight and tapered slightly at the ends. / 
Calamites sp. - An indeterminate Calamites was_found 
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in locality #18. 
Dadoxylon was collected at Geraldine and Mabelle Draw. 
The genus is described on page 20. The Geraldine material 
is carbonized, and was too soft to permit the making of 
proper thin sections. However, from my study of the wood 
fragments, it is safe to say that they closely resemble, in 
transverse arid longitudinal section, _the Dadoxylon mentionec 
above. The material from Mabelle Draw is petrified, and my 
identification is certain. Read (1943) collected from this 
locality short petrified pith sections which possibly be-
long to ;COnifers. 
Wood - One stem fragment from Geraldine is partly pet-
rified and partly impregnated with hematite. In it can be 
seen isolated areas of secondary wood and parenchyma. The 
tracheids are very small, and are scalariform. The shapes 
of the areas of secondary xylem suggest portions of Medul~­
losa secondary bodies, but the small si~e of the tracheids, 
the lack of large rays, and the amount and apparent central 
position of the parenchyma cells suggest Cordaites. It is 
not possible to attempt identification. (Plate VI ,,Fig. L) 
Wood - A completely petrified fragment from Geraldine 
looks, in longitudinal section:; very much like Dadoxylon. 
The transverse section is a very confusing one; it appears 
to ·have a central core of large parenchyma cells, outside 
of which is a layer of smaller cells, some resembling paren-
chyma, and others resembling xylem cells in radial rows. 
3:8 
The divisions between these three types of cells are not 
sharp. The rays are uniseriate, and there is a hint of 
crowded pitting in the 11 t.racheids. 11 
R6:ots 
(Plate VI, Fig. 2.) 
Fsaronius- One free root was found in the Emily.Irish 
locality. It fits the description given on page 27. 
Pinnularia is a form genus for impressions of small 
rootlets of Calamites and other members of the Coal Swamp 
complex~ 
Seeds 
Cordaicarpus - Described above, p. 13. (:Plate XIII,, Figs. 
3 to 14.) Several forms of this genus appeared in the Emily 
Irish land and Geraldine. 
Holcospermum - Described above, p. 12. One impression 
appears to pertain to this form genus, .and in size and shape 
greatly resembles a seed figured by Arnold (1938), ,which ha£ 
been found attached to the pinnae of Alethopteris Norinii. 
The latter is from the Shansi flora of China, ,which is dis~ 
cussed below. Both seeds (if the Texas fossil is actually a 
seed) are elongate-ovate and longitudinally striated;;the 
Chinese one is twelve millimeters wide and forty long, and 
the Texas one is ten millimeters wide and thirty -long. 
(FlateXIII,,Fig. 2.) 
Lagenospermum - This is a form genus for small oval or 
elliptical seeds less than a q~arter of an inch long. , The 
ones in Texas have longitudinal ridges in at least one case, 
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and are smooth in other cases. (Plate VII, Fig. 1.) 
Carpolithes is found in the Emily Irish locality, and 
also reported by White, (1~12). It 11 includes casts and im-
pressions of large and small detached seeds which lack regu-
lar ribs, grooves, wtngs,, or other distinguishing features 11 
(Janssen, 1939, p. 170). 
Fructifications~. 
Fern microsporangia? At locality #25 was collected a 
cast in a nodule, consisting of a double row of small sphere 
It is impossible to say precisely what it is, but it resem-
bles (in general terms) the type of upright fertile stalks 
of ferns such as the modern Osmunda. (Plate II, Fig. 5.) 
Sigillariostrobus hastatus - The genus is the cone whic. 
belongs to Sigillaria. It consists of ~, 
a central axis bearing whorled or spirally 
arranged sporophylla, each supporting a 
single sporangium on the adaxial surface 
•••• the upward pointing lamina at the end 
of the sporophyll is an acicular·bract 
varying in length in different species• 
(Arnold, 1947, pp~ 114, 115.) 
Characteristic Callipteris Phase Plants 
Next are the characteristic plants from the second 
phase. 
Leaves 
Lebachia (Walchia) piniformis - Florin (1938, 39) has~ 
given the name Lebachia to1the entire plant which bore the 
Walchia branches; ;thus,,the double generic name. The genus 
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Walchia is described on page 28. This species has ultimate 
branches from five to twelve millimeters apart, which are 
covered with spirally inserted, slightly concave,,narrowly 
triangular leaves. The leaves probably have one vein, and 
their points are recurved up to 30°. The leaves on the axis 
are similar. The other distinguishing characters are shown 
in the table below. (Florin, ,l938-39.) 
For. the sake of simplicity, I ha.ve devised a table to.· 
show the main distinctive characters of the species of Walch~a 
from Texas. This is the easiest way to show at a glance how 
they differ. 
Axis Side Branches,~ 
Species Di LL LB L GDL LL LB LBM AA 
americana 4 4 2-5 2-4.5 -7-~§.4-.5 40-90 
Whitei 9 l5 3 20 l2-l5 ll. 5-2 • tt 50-1~ 
Schneideri l2 l5-20 2 l:6 l7-22 9-18 ~6-.-7 •. 3·-.4 35-65 
piniformis l:2 25 3 l2 7 l' .4-.-6 
Di, diameter (mm.); LL, leaf length (mm.); LB, leaf 
breadth at the base (mm.); ; L, ,length (em.); GDL, greatest 
diameter including leaves (mm .. ); LBM, leaf breadth at the j 
middle (mm.); .AA, angle with the axis (degrees). All from 
Florin (l938~39). 
Lebachia. (Walchia) americana - ASide from the details 
in the above table, this species has ultimate branches two, 
to seven millimeters apart, covered with leaves like those 
in L. piniformis whose points are recurved up to 60° in ex-
ceptional cases. The leaves of the penultimate branches are 
similar, except for the fact that the points are not recurv-
ed. 
Walchia Scbneideri? This species is reported by White 
4L_ 
(1912). The ultimate branches are fifteen to thirty milli-
meters apart, and are covered with leaves similar to .those 
of the other species, except that their points are_not re-
curved. The leaves of the penultimate branches are like 
those of the ultimate branches. Other characters are shown 
in the table. This and the above description are from 
Florin (1938-39). 
Walchia Whitei (see pages 28, 40) was collected in lo-
cality #34. 
Walchia sp. - In six localities impressions were col-
lected which pertain to this genus. They probably represent 
more than one species 
Paleotaxites praecursor is mentioned by Read (1943) •. 
This species is a coniferous lateral shoot system consisting 
of penultimate and ultimate branches similar in form to-
Walchia. The penultimate branches are covered with narrowly· 
triangularJ!eeaves which are six to seven millimeters long, 
and two to three millimeters broad at their bases. Each 
leaf is bifurcated; the forks are 2.5 to 4.5 millimeters 
long, and are at an angle of 75 to 150° with each other. 
There is a single forked vein. 
The ultimate branches are up to 5· 5 centimeters long, 
and are covered with triangular, more or less S-curved 
leaves, which are five millimeters long and 1.5 millimeters 
broad at their bases. The leaves are pointed or blunt, and 
are rectangular in transverse section. They probably have 
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single veins. (Florin, 1940.) 
Callipteris conferta - Described above, p. 28.. This .. 
species was found in two localities. 
Branches 
Tylodendron - This is a form genus for casts or petri-
factions of the pith from coniferous branches. It probably 
pertains to Walchia, but is not closely identifiable. The 
surface of the fossils show elongate rhombic leaf scars, 
which are spirally arranged. (FloFin,,l940.) 
??? 
Araucari tes is listed by .·White ( 1912). This genus, , 
a:ccording to Arnold ( 1947, p. 313), contains 
leafy shoots, twigs, cones, and cone scales 
believed to possess araucarian affinities, , 
and assignment to this genus is usually based 
upon resemblances to certain of the living 
species of Araucaria. 
Since I cannot see the specimens, ,it is impossible to· tell 
to which of the plant parts Dr. White refers. 
Stems 
Wood - In locality #25 was collected.a wood fragment 
which exhibits a gymnospermous character. It contains 
straight rows of secondary tracheids, which have alternate 
circular bordered pits (Plate VII,.Fig.2). The tracheids 
are small, .and it appears that there are only two or.three 
.. 
rows of pits per tracheid. The wood differs from Dadoxylon 
in that there are two sizes of tracheids .. 
43 
Fructifications 
Gom£hostrobus is another g~nus reported by White 
(1912). Within the genus are bifurcated leaves which are 
found on both fertile and vegetative branches of the tree 
bearing Walchia leaves. In this case, White probably is 
referring to the bracts which are found attached to the conJ 
I 
axis. (Arnmld, 1947.) 
Cone scale? One of the impressions from the Emily 
Irish land may be ot a coniferous cone scale. (rlatc 
Fig. l§.) 
Characteristic Tingia Phase Plants 
Thirdly, .. we may consider the new genera. which appear 
during this phase, and which distinguish it from the others. 
Leaves 
Tingia Kempiae - The genus Ti:ggia contains.shoots 
bearing f\our rows of\ elongate leaves; two .)are on the upper 
side of the branch~ and two are on the lower side. The 
is described as follows: 
Shoot dorsiventral, frond-like, anisophyll-
ous, with a very thick axis and four rows 
of leaves. Leaves of the two!rows of the 
upper surface spread in one plane and form-
ing an angle of 60-80° with the axis. Leaves 
with a broad base, oblong-oblanceolate, 
three to four times as long as the greatest 
width. Veins numerous (more than ten), bi-
furcating several timeB near the base, and 
passing out into the leaf in parallel 
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paths. (Darrah, 1938, pp. 180, 181.} (Plate XV.) 
Tingia taeniata is similar to the above species, the 
primary difference being that the leaves on the upper side 
of the axis form angles of 30 to ·45o with it. The leaves 
gradually become narrower toward the apex, which is some-
what lobed. (Darrah, 1938.) 
Tingia sp. - There is a specimen from locality #18 
whi.ch shews a segment of the axis and portions of sev.eral 
leaves. The leaves spread from the axis at angles similar 
to those of T. taeniata, but they seem to be slightly more 
sharply constricted~,basally. 
Gigantopteris americana - These leaves are 
broadly ribbonlike, sympodially (?) forking 
rather distantly, and slightly narrowed at 
the points of bifurcation .••• so that the 
segments have a linear-lanceolate to lanceo-
late form. The angle of dichotomy is rather 
wide, generally about 60°. The lamina, which 
is not very thick, is generally strongly con-
vex on the ventral surface between the sec-· 
ondary nerves; it is united for its whole 
width above each dichotomy, and is either 
abruptly terminated below, ,or gradually 
narrowed, while becoming lobately-incised 
or modified, at the base of the frond ..• 
(White, 1912, p. 496.) (Plate:XVI, ,Fig. l.) 
Gigantopteris seems to be more common than Tingia, for the 
former has been found in six localities, while the latter 
has only been collected three times. 
Taeniopteris multinervis - This genus may pertain to 
-
more than one type of plant. The leaves are elongate, and 
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mostly simple, although a few are bipinnate. T. multinervis 
is a long and narrow simple frond, twenty centimeters o:t'. 
more in length. The greatest breadth is seven centimeters, 
and the frond narrows at both ends. The apex. is narrow and 
obtuse. The secondary veins arise from the rach~s at an 
acute angle, but quickly curve and traverse the leaf almost 
perpendicular to the rachis. (Halle, .1927 f) 
Taeniopteris abnormis - The frond is rounded at the 
apex, and gr~dually tapers toward the base. The rachis is 
thick and finely ribbed. The lateral veins are almost per-
pendicular to the rachis, and are dichotomous. There seem 
to -.,be small gland-·like bodies on the rachis. (Gut bier, 
1835-) 
Taeniopteris coriacea - I could not find this species 
in the literature, but an examination of specimens in the 
Harvard collection indicates a frond which is at least ten 
centimeters long, and 1. 2 to ·;two )centimeters wide, which 
tapers toward the apex. Some of the lateral veins, at least 
appear to fork just after leaving the rachis, and traverse 
the leaf at an angle with the rachis that is definitely 
less than 90°. This species is reported by Read (1943). 
Taeniopteris Newberriana - This frond is simple, and 
tapers gradually toward base and apex.. It is twenty centi-
meters long and 2.75 centimeters wide. The lateral veins 
are fine and close together, and often fork. They arise 
from the rachis perpendicularly, or w.i th a very slight arch 
at the insertion. (Fontaine and White, l88o) 
Seeds 
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Intimately associated with Gigantopteris americana, and 
presumably belonging to it, are small ovaL. seeds which are 
attached to the concave sides of assymetrical bracts. 
(White, l9l2.) 
Fructifications 
Also associated with the Texas Gigantopteris .are strob-
ili. The strobilus consists of a short thick axis bearing 
two vertical rows of broadly oval:hollow bracts. The. hollow 
side of each bract faces downward, and near the axis gives 
rise to many small pendent sacs, which may have contained 
pollen. (White, l9l2. ). 
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RECONSTRUCTIONS OF THE PLANTS 
Most of the comparatively well known fossil plants 
have been restored by one author or another, and many recon-
structions of Coal Swamps have been published (Noe, 1925;; 
Janssen, 1939; Seward, 1931;. British Museum, 1935),. o~ built 
as museum exhibits (Carnegie Museum, Chicago NaturaltHistory 
Museum). 
Due to the fact that a great number of leaves, stems, 
seeds, and fructifications have been discover~ in Upper 
Pennsylvanian and later deposits, .often in close associatioJ 
and sometimes attached, the reconstructions of many of those 
types is on a comparatively firm footing. As discussed 
above, the region from which the Texas fossil flora comes . 
is interpreted as being near the shore of a sea, at the 
edge of an alluvial plain which was traversed by rivers and 
streams flowing from a range of mountains to the east. In 
the lowlands near the sea and the water courses, the Coal 
Swamp types probably formed dense thickets and forests. 
With these in the later phases grew the typical Permian 
plants. Xerophytes are adapted to dry places, but can also 
flourish in at least a mesophytic environment. The geologi-
cal evidence points to arid conditions in Permian times 
(Arnold, 1947); thus, the conifers probably grew away from 
the rivers, but they certainly also grew in the forests 
containing the Coal Swamp complex.. The thickened tissues 
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of Callipteris suggest xerophytic adaptation, ,and that plant 
may have grown in the higher areas, with the conifers. SucJ 
a::· habitat would help to explain the comparatively rare occur 
renee of the genus in the-fossil record, for upland forms 
have much poorer chances of being fossilized than those lti.v-
ing near water. It is probable that the vegetation away 
from the rivers and streams was sparse. 
A rfew of the plants are shown in the accompanying 
drawing. Sigillaria is the large tree in the foreground; 
it branched dichotomously, and rarely had more than two ;to 
four branches (sometimes there were no branches at all). 
The upper portion .was covered with a dense coat of long, 
thin leaves. This tree, if the fossil record is a true 
indicator, was quite rare in Texas. Much more common was 
Cordaites, two examples of which are toJthe left in the 
drawing. It was a large tree bearing clusters of strap-like 
leaves on the smaller branches. 
The various fern-like fronds grew on true ferns, tree 
ferns, and seed ferns. The last were shrub or tree-like in 
habit, and reproduced by means of seeds of the Holcospermum, 
Lagenospermum, and perhaps other types. The most common 
kinds of foliage were Pecopteris and Neuropteris. Two seed 
ferns are in the lower right corner of the drawing,one on 
either side of the stream. Psaronius was a tree fern which. 
is easily recognizable by the thick covering of external 
roots. The habit of Medullosa is not known; some think its 
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small stem was straight and supported by the larger vegetaoe·-
tion which surrounded it; others consider it as having.twine 
around other stems. In view of the fact that most of the 
., 
Medullosa stems seem to be more or less elliptical in sec-
tion, I adhere to the latter theory, and. in the drawing, the 
plant is restored as twining around the Sigillaria. Accord-
ing to .Arnold (1947), the leaves.of the Medullpsans appear 
to be mainly of the Neuropteris and Alethopteris types,. and 
they bore seeds. 
Calamites looked like a large horsetail rush; branches 
arose at the nodes in whorls, and they in turn bore whorls 
of narrow leaves. It is restored just to the right of the 
Sigillaria .. Also in the drawing can be seen the small herb-
aceous Sphenophyllum, with its whorls of leaves .• 
Walchia branches were presumably to be .found upon a 
tree-like plant, ,but I do not know of a restoration. How-
ever, the plant might have looked like the two trees in the 
right half of the drawing. Walchia branches bore seeds of 
the Oordaicarpus type, which type was also used by Cordaites. 
White (1912) in discussing Gis_antbopteris, ,favors the theory 
that the leaves emanated from a creeping or underground 
stem. To my knowledge, restoratfuons o~ Tinsia and Calli-
pteris have not been attempte<ii:, but the latter undoubtedly 
was the leaf of a fern or seed fern. 
COMPARISON WITH OTHER UPPER 
PENNSYLVANIAN FLORAS OF NORTH AMERICA 
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Floras from near the top of the Upper Pennsylvanian 
system have-been described from many localities, of which 
the most famous are in Henry County, Missouri, Mazon Creek, 
Illinois, eastern Kansas, Oklahoma, Pennsylvania, and Nova 
Scotia. Neuropteris Scheu-chzeri is one of the most common 
species, and N. ovata and N. rarinervis are often found. 
Alethopteris Serlii and Callipteridium Sullivantii are widel 
distributed. Pecopteris Miltoni is the most common leaf 
species at Mazon Creek, . and P. unitus and P. £Seudovesti ta 
are abundant. The various sphenopsida and lycopsids are 
well represented by many species. In some places, Walchia 
is found with the other forms. Taeniopteris and Callipteris 
also appear close to the top of the Upper Pennsylvanian. 
(Arnold, 1947.) 
The plants of the Coal Swamp Phase and the later Coal 
Swamp complexes of Texas correlate, in general, quite well 
with the forms from the Upper Pennsylvanian elsewhere. A..:.. 
mong the common species listed above, Neuropteris Scheuch-
zeri is very abundant in Markley, and N. rarinervis is pos-
sibly present in Texas also. Alethopteris Serlii was found 
in one locality. Pecopteris unitus and P. pseudovestita, 
and perhaps one specimen of P. Mil toni, .. have been collected 
in Texas~ 
I have selected the flora of northern Illinois as a 
--
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representative one from the Upper Pennsylvanian. The speciEs ... 
in common to Texas and Illinois are as follows. The 11 (?)" 
means that the species is found in Illinois but is more or 
less questionably identified from Texas. 
Pecopteris pennaefDrmis (?) 
11 arbo:vescens 
fl 
II 
II 
fl 
If 
II 
II 
II 
It 
hemitelioides 
Cistii (?) 
pseudovesti ta 
platinervis 
dentata 
unitus 
Candolleana 
oreopt eridia 
crenulata 
Miltoni (?) 
serpillifolia (?) 
Neuropteris Scheuchzeri 
11 plicata 
n flexuosa 
11 ( ) heterophylla ? 
ff rarinervis (?) 
Cyclopteris trichomanoides 
Sphenopteris obtusiloba (?) 
n artemisaefolioides 
Odontopteris wontheni (?) 
Alethopteris Serlii 
Annularia stellata 
11 radiata 
Sphenophyllum oblongifolium 
11 emarginatum (?) 
Cordaites principalis 
Sigillaria Brardii 
Calamites Suckowii (?) 
11 Cistii (?) 
( ? ) 
Many more species are reported from Illinois (Janssen, 1939· 
Noe, 1925), but. virtually all the Coal swamp genera found 
in Texas have also been collected in the northern state. 
The primary difference between the flora of the Texas 
Coal Swamp Phase and the Upper Pennsylvanian floras from 
Illinois and elsewhere is the conspicuous absence of 
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Lepidodendron from Texas. It is possible that further col-
lecting in the Newcastle area may bring the genus to>light; 
however, to my knowledge, Lepidodendron has not yet been 
found. 
The only other differences which may be significant 
are the absence o~ Walchia, Callipteris, and Taeniopteris 
from the top of the Pennsylvanian in Texas. This may be duj 
to environmentalLconditions being unfavorable to.:their 
growth at the time; it is also possible that due to.-, chance, 
they were not fossilized o~ not collected. 
Therefore, .except for the lack of Lepidodendron, the 
Upper Pennsylvanian flora does not present any unusual de-
partures from the pattern of floras of similar age from 
other areas. 
COMPARISON WITH LOWER PERMIAN 
FLORAS 
According to Arnold (1947~ p~ 377), 
the early Permian flora is essentially an 
extension of that of the late Pennsylvanian, 
and in many places no sharp division between 
the two can be drawn. However, with the ad-
vance of Permian time, ••.. the lush coal-
swamp vegetation began to disappear and to 
be replaced by plants with smaller, more 
leathery, and more heavily cutinized 
leaves. 
He goes on to say that in some ai?eas, the Permian is 11 mark-
edu by Gigantopteris and Callipteris .conferta, and other 
characteristic plants are Tingia and Walchia. The Texas 
0 
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flora fits this description perfectly. 
For an exact comparison, I have chosen the flora which 
was described by Halle (1927), .from the province of Shansi, 
China. In spite ofl the fact that China is far removed from 
Texas, there is an unmistakable resemblance between the two.) 
floras. 
Most of the Coal Swamp genera which have been collected 
in Texas were found in Shansi, and in spite of the great 
distance, there are several commnn species: 
Pecopteris unitus 
11 hemitelioides 
Odontopteris subcrenulata 
Artnularia stellata 
Sphenophyllum oblongifolium 
11 emarginatum (?) 
Cordaites principalis 
Calamites Suckowii 
Lepidodendron is present in China, ,but Sigillaria is not 
found, reversing the Texas condition. In.fact, there are 
three species of the former from Shansi, but there is also) 
one questionable Sigillariostrobus. 
Plants characteristic of my second phase are not found 
with certainty from Shansi. Callipteris.was not collected, 
but Halle mentions two specimens of coniferous branch frag-
ments, both of which seem to have affinities with Walchia:; 
and the (partially) coniferous seed Cordaicarpus appeared. 
The three genera which distinguish my Tingia phase are 
well represented in the Shansi flora. There are three 
species of Gigantopteris, and one of them, G. Whitei, is. 
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almost identical with G. americana. There are three species. 
of Tingia. It must be remembered that Gigantopteris has 
been reported only from Texas, Oklahoma, China, Korea, .and 
Malaya, and Tingia from Texas, China, and Korea. Taenio~­
is is .very abundant in the Chinese localities, and Halle 
found eleven species, one of whihh, T. multinervis, also 
grew in Texas. 
Most significant in the Shansi flora are the Mesozoic 
forerunners. The Ginkgoales are represented by~~ three species 
of Baiera, one species of Rhipidopsis, and one species of 
Saportaea. It is possible that the last is not a member of 
the Ginkgoales, according to Halle, but it has affini~es 
with that order. Baiera and Rhipidopsis are characteristic 
of Mesozoic deposits, although they are first found in the 
Permian. Seward (1931) states that the former genus grew 
abundantly in both hemispheres in the Triassic and Jurassic 
extends 
Periods, while the latter genus/into the Upper Triassic in 
China. Saportaea is a rare form known only from the Permian 
of North America and China· (Halle, 1927). 
There is also a member of the Cycadophytes in Halle's 
flora. It is Dioonites, which has two ,species in the Perm-
ian, but is mainly characteristic of the higher Mesozoic 
deposits. (Halle, 1927.) 
The Shansi flora is deffinitsly Permian in age, and cor-
relates ~ell with the Tingia Phase in Texas, .but the most 
interesting and important point in connection with it is 
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that it contains the abovementioned Mesozoic forerunners. 
Thus, if one were to take a paleobotanioal tour from Illi-
nois through north central Texas to Shansi, he would pass 
without a floristic break from the familiar coal flora to_ 
one which represents the first glimmerings of the dawn of 
the Mesozoic floras. 
* * * 
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UPn Har Pbo Mrn Ptm Adm BeP Cl¥ Shn I 
hDB~a~i~e~r~a~~~~-----t---1----~--4---~--~--~----+---~2x~Meso. Rhipidopsis ~: fore. 
Taeniopteris T · 1 
Gi
,.,. x x .x:: yplca]
-~">antopteris x x x Perm. 
Tingia x x X 
Walchia X X X X X ? 
Callipteris x ? x x 
CordaiteS X , X X X . X X X X T i 11 ~C~a1l~lii~pt~e~r~i~d~i~u~m~--~x~~~~~~~+---+-~4-~~~~~~ YP ca~ rf~~~~~~~~~~+---+---+---}---~x~.~---+---+~x~U. Penr. Alethopteris x x x x 
Odontopteris x x x x x 
Pecopteris X X X X X X X 
Linopteris x 
Neuropteris x x ? X X X 
Mariopteris x 
Megalopteris x 
Sphenopteris x X X X 
Medullosa x X 
Psaronius x X 
Lepidophyllum x ? ? 
Lepidodendron x X 
Si~illariophyllum x X 
Sigillaria x ? X X 
Sphenophyllum x X X X X 
Annu lari a x x X X 
Calamites x x X X X 
Distribution of the best known Upper Pennsylvanian leaf 
and stem genera, and the Permian genera mentioned in this 
~h~sfus. UFn, Upper Fennsylvanian of north central and east-
ern United States; Har, Harpersville fm.; Pbo, Pueblo fm.; 
Mrn, Moran fm.; Ptm, Putnam fm .• ; Adm, Admiral fm.; BeP, 
Belle Plains fm.; Cly; Clyde fm.; Shn, Shansi flora of 
China; Meso. fore., Mesozoic forerunners. From left to righJ 
is in order of decreasing age. Notice that the Upper Penn-
sylvanian types ar~ found throughout, ,and the other forms 
are added as the deposits are ascended. 
APJ?ENDIX I 
LIST OF LOCALITIES AND THEIR PLANT REMAINS 
Haruersville Formation 
Locality #1 
i mile west ofl paved road, 1-.mile north o.f Markley, 
Yo~ung. County. 
Locality #2 
Neuropteris Scheuchzeri 
11 plicata 
11 flexuo:.sa 
. 
11 cf. heterophylla 
Cyclopteris trichomanoides 
Pecopteris hemitelioides 
f1 cf. pennaeformis 
11 cf. arborescens 
11 cf. Cistii 
Asterotheca., cf. arbovescens 
Cordaites cf. borassifolius 
11 cf. principalis 
Dovycovdaites sp.? 
Poacordaites sp.? 
Lepidophyllum? 
Crossotheca sp. 
Dolerotheca sp.? 
Potoniea:: sp.? 
Holcospermum (Trigonocarpus?) 
Cordaicarpus 
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Three miles northwest of Markley, Young County. . Just 
below the conglomerate layer. 
Calamites cf. Suckowii 
Sigillaria? 
Pueblo Formation 
Locality #3 
Northeast of section 1480 Texan Emigration and Land Co. 
survey. Young County. 
Callipteris cf. conferta 
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Locality #4 
One mile no~th of Newcastle, at the foot of a small 
bluff just east of secondary road. 
Holcos:permum 
Locality #5 
Five miles south of Olney, three miles _west of the New-
castle road. Young County. 
Locality #6 
Co~daites cf. borassifolius 
Dorycordaites sp. 
Wood 
Wood 
Jeffries (Ingleside) Ranch, about four miles so~th of. 
Olney, Young County. 
Corrdaites sp. 
Locality #7 
About three· miles southeast of Olney, Young County. 
Tylodendron? 
Locality #8 
In the northeast corner of section 1864, TE&L survey, 
.Archer County. 
Artnularia stellata 
Moran Formation 
Locality #9 
Section 754, TE&L survey, west of Newcastle, Young 
CoWlty. 
Locality #10 
Medullosa Olsenii 
Dadoxylon 
Section 748, TE&L survey, west of Newcastle, Young 
County. 
Cordaites cf. :princi:palis 
Locality #ll 
Section 1698, TE&L Survey, Throckmorton County. 
Locality #12 
Dorycordaites sp. 
Dadoxylon 
Section 1691, TE&L Survey,· Throckmorton County. 
Locality #13 
Cordaites of. principalis 
Dadoxylon 
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Section 64, Falls County School Land, Avcher County. 
Locality #14 
Pecopteris arborescens 
Neuropteris sp.? 
Dorycordaites sp. 
Little Bitter Creek, 12 miles west of Olney, Young 
County. 
Pecopteris pseudovestita 
1t dentata 
11 platinervis 
11 hemi t elioides 
Callipteris sp.? 
Sphenophyllum of. oblongifolium 
Locality #15 
Section 54, Falls County School Land, Archer County. 
Walchia of. Whitei 
Putnam Formation 
Locality #16 
t mile west of Anarene, Archer County. 
Locality #l6A,~ 
Walchia sp. 
Coniferous cone? 
* * 
*' 
For these fossils, I have no specific localities, but 
all came from northern Young County or southern Archer 
County; thus, they belong in the Callipteris Phase. 
Pecopteris arborescens 
............ __________________________ _ 
Pecopteris Candolleana 
11 unitus 
u crenulata 
11 dentata 
Neuropteris cf. heterophylla 
11 cf. flexuosa 
tt sp. 
Annularia cf. radiata 
Calamites spp. 
Sphenophyllum cf. emarginatum 
Sigillariophyllum 
Cordaites.cf. borassifolius 
Poacordaites sp. 
Psaronius free roots 
Admiral Formation 
Locality #17 
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About eight miles northeast of Megargel, Archer County. 
Locality #18 
Pecopteris arborescens 
Neuropteris cf. rarinervis 
Walchia sp. 
Three Forks, Little Wichita River, Archer County. 
Odontopteris cf. Wortheni 
Alethopteris Serlii 
Sphenopteris cf. obtusiloba 
Calamites sp. 
Callipteris conferta 
Walchia spp • 
. Tingia sp. 
Cordaicarpus 
Lagenospermum 
Locality ·#19 
South of Geraldine School, six miles north of Archer 
City, Archer County. 
From Romer and Price (1940): 
Pecopteris unitus 
11 hemitelioides 
11 Candolleana 
tt arborescens 
Odontopteris genuina 
Callipteridium virginianum 
Sphenophyllum oblongifolium 
Sigillaria Brardii 
Dorycordaites sp. 
Tingia sp. 
Pinnularia sp. 
From Florin (1938-39): 
Walchia americana 
Recovered by myself: 
Locality #20 · 
Dadoxylon 
W0od -
Wood 
Cordaicarpus 
1!-miles no:rth, ,1£ miles west of Blue Grove, .,Clay 
County. 
Tylodendron sp. 
Locality ·#21 '-
6lL 
Southeast corner Halsell Church Yard. Clay County. 
~ylodendron sp. 
Locality #22 
The label _with this specimen in the Harvard collection 
reads, 11 SE Porthies Ranch, .Baylor Co~ 11 This probably ref erE 
to)the Portwood ranch in the southeastern corner o~ the 
county. 
Walchia sp. 
Locality #':!'9 
Rattlesnake Canyon, southeast of Black Flat, Archer 
County. 
Walchia sp. 
Belle Plains Formation 
Locality #24 
Eleven miles southeast of Seymour, on the Emily Irish 
land on the south side of the Salt Fork of the Brazos River, 
Baylor County. 
Pecopteris 
fl 
If 
II 
11 
II 
11 
II 
II 
Candolleana 
arborescens 
unitus 
hemitelioides 
_ pennaeformis 
crenulata 
dentata 
cf. serpillifolia 
oreopteridia? 
Locality #25 
Pecopteris Miltoni? 
Neuropteris rarinervis 
u cf. tenuifolia 
II cr. fleXUOSa 
11 cf,. Clarksoni 
Odontopteris subcrenulata 
11 subcuneata? 
Sphenopteris cf. artemisaefolioides 
Annularia radiata 
Sphenophyllum sp. 
Sigillariophyllum 
Lepidophyllum? 
Cordaites sp. 
Callipteris conferta 
Tingia: taeniata 
11 Kempiae 
Walchia cf. americana 
Gigantopteris americana 
Taeniopteris sp. _ 
Psaronius rree root 
Cordaicarpus 
Lagenospermum 
Holcospermum 
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In and near the Harvard Museum of Comparative Zoology 
11 Trimerorachis scrap bed, 11 four miles east of Rendham, Bay-
lor County. 
Locality #26 
Neuropteris sp. 
Fern microsporangia? 
Gymnosperm wood 
Slippery Creek, Archer County. 
Pecopteris hemitelioides 
11 platinervis 
Alethopteris cf. virginiana 
Locality #27 
This is a lo.cali ty of White ( 1912, p. A-95); t1 ••• bank or 
the-stream at the crossing of the old road, one-fourth mile 
south of the ford of the Little Wichita River, .4- miles 
southeast of Fulda.11 Baylor County. 
Pecopteris hemi telioides 
n tenuinervis 
n 
rr 
grandifolia 
sp. 
Diplothmema sp.? 
Odontopteris neuropteroides 
11 Fischeri? 
Neuropteris cordata? 
Annularia? max~ma 
Sphenophyllum obovatum 
Sigillaria sp. 
Cordaites cf. principalis 
Pcracordai tes cf. tenuifolius 
Walchia piniformis 
Gomphostrobus? sp. 
Aspidiopsis sp. 
Araucarites new species 
Gigantopteris americana 
Taenio~eris multinervis 
H abnormis 
11 coriacea? 
n new species 
As stated above, these are 11based on a preliminary examina-
tion. u 
Locality #28. 
South side of the Little Wichita River, below Fulda. 
Locality #29 
Calamites cf. Cistii 
Walchia cf. piniformis 
Three miles north of Dundee, Archer County. 
Walchia sp.; 
Locality #30 
Cassel,(on Castle) Hollow, 2t miles south of Fulda, 
Baylor County. (White, 1912.) 
Pecopteris arborescens 
11 hemitelioides 
n densifolia? 
11 grandifolia? 
Aphlebia sp. 
Neuropteris cf. Lindahli 
Artnularia spicata 
Sphenophyllum? sp. 
Sigillariostrobus hastatus 
Walchia Schneideri? 
Gomphostrobus bifidus 
Araucarites new species 
Carpolithes sp. 
Gigantopteris americana 
Taeniopteris multinervis 
Cl;rde Formation 
Locality #31 
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11 
•.•• in the red and green shales above the thin lime~ 
stone horizon about 4 miles southeast of' Electra. 1! (White, 
1912, P• 495. ). 
Locality #32 
Gigantopteris sp. 
Taeniopteris sp. 
11 
••• in the red sandstones three-fourths mile east of' 
Electra. 11 Wichita County. (White, 1912, p. 495.) 
Gigantopteris sp. 
Taeniopteris sp. 
Locality #33 
Mabelle Draw, 3 miles north of Mabelle, just east of' 
highway US 283. Baylor County. 
From Read (1943): 
Pecopteris tenuinervis 
Odontopteris Newberryi 
Brongniartites? yakiensis 
Cordaites principalis 
Paleotaxites praecursor 
Walchia pinif'ormis 
Gigantopteris americana 
Taeniopteris coriacea 
11 Newberriana 
From material collected f'or the writer: 
Dadoxylon 
Knorria? 
* * * 
The following localities cannot be identified closely: 
Locality #34 
Little Wichita River, Archer County. Admiral formation 
Walchia Whi tei 
Locality #35 
Brazos River, Baylor County. It is possible that this 
is identical with locality #24. 
Pecopteris Newberryiana 
u platinervis 
'' arb ores cens 
Pecopteris Candolleana 
n hemitelioides 
" oreopteridia 
Odontopteris subcrenulata 
Walchia sp. 
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APPENDIX II 
STATISTICAL-ANALYSIS OF ONE FLORULE 
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Since the Emily_ Irish locality (#24) yielded a great 
number of leaf impressions, it is possible to determine the 
relative abundance of species and genera·in that one flor-
ule. Below is an exact count of the identifiable specimens 
in several trays in the Harvard collection. In the case 
of the fern-like leaves, 11 individual 11 usually referfs to. 
a pinna, and not a whole frond; the impressions are so num.-
erous that it is only rarely one finds a semi-complete 
leaf. 
Genus Species 
Pecopteris 
Candolleana 
arborescens 
unitus 
hemitelioides 
pennaeformis 
crenulata 
OJ?eopteridia? 
Miltoni? 
Neuropteris 
rarinervis 
Sphenopteris 
Sphenophyllum 
Cordaites 
Tingia 
Individuals 
of Genus 
78 
1 
2 
1 
2 
2 
Individuals 
of Species 
55 
13 
4 
2 
l 
1 
1 
1 
ll. 
A"less careful study of the remainder of the impres-
sions revealed several other genera, but indicated that the 
above random sample correctly shows the approximate relativ 
abundances of the various types. Phe fossils must repre-
sent a dense thicket of ferns and/oF tree ferns bearing 
foliage of the Pecopteris type,. particularly P. Candolle-
. ·• .. 
. . -·~. _, .. 
. . -. . ··t- . ·.. "~.: .. -.~·... ·~-. ' ... 
f·erhS and; tree- ferns were se:rp.e etb,e,r he:rla"aeegus .alll.d sl;irubb:yc 
... -. _·s.::-··· - • -- . .. ' 
··-~. . ~ 
forms, and here and there was to pe fe.Ul.n.<i a i;FeE? ·'(Q~!G:a~i{e~,3 
-·;r-
/' 
._5·' 
.. /· 
"-;., 
~--~ ·. 
:-,~; ~;.;:: .... ·:r; .-, ··,~ 
. ' '( ._ . .. , 
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ABSTRACT 
The Permocarboniferous flora- ofi north central Texas 
has not beeift studied as a whole, .to my knowledge, although 
a few papers have been written about plants from the area. 
Therefore, this thesis has been written, to describe the 
flora as a whole, and to indicate its spatial and temporal 
relationships and significance. 
The area from which the fossil flora comes comprises 
portions ~f Archer, Baylor, Clay, Throckmorton, .Wichita, 
and Young Counties. Stratigraphically, it contains one 
formation from the Pennsylvanian Period, and six from the 
Lower Permian; the former is the Harpersville, and the lat-
ter are the Pueblo, Moran, Putnam, .Admiral, . Belle Plains, 
and Clyde. Up to the top of the Harpersville formation, thE 
deposits are mostly marine, ,broken here and there by lenses 
of coal, which represent short recessions of the epiconti-
nental sea which was present at the time. At the top of thE 
Harpersville formation is a conglomerate layer which createE 
a disconformity, and above it, the deposits are predominateJy 
fluviatile. Thus, the sea had moved to the west, but oc-
casional limestones mark short reinvasions of the area. 
The disconformity at the top of the Harpersville is the 
boundary between the Pennsylvanian and Permian periods in 
north central Texas. 
The three higher phyla of the plant kingdom are repre-
( 
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sented in the flora, the Sphenophyta by the Equisetales and 
Sphenophyllales; the Lycophyta by the Lycopodiales; and the 
Pteridophyta by the subphyla Filicinae, .Pteridospermae, and 
Gymnospermae. The greatest number of genera are found in 
the Filicinae and Pteridospermae. 
It is convenient to arbitrarily divide the flora into 
three phases, each having its own character and life span. 
The first, and earliest, is the Coal Swamp Phase. It is 
distinguished by ·a complex of plants which in the eastern 
half of the United States lived in low, brackish swamps, 
and formed the great coal deposits of the Pennsylvanian 
Period. In Texas, this phase is found in the Harpersville 
formation. Next is the Callipteris phase, which contains 
a basic Coal Swamp complex to which is added two character-
istically Permian genera, Walchia and Callipteris. This 
group is found in the Pueblo, Moran, and Putnam formations. 
In the Admiral, Belle Plains, and Clyde formations appears 
the Tingia Phase. Here again is the same basic Coal Swamp 
complex, plus Walchia and Callipteris, but added to them 
are Tingia and Gigantopteris, two,genera which so far have 
been found only in the United States and the Far East. 
Although the Coal Swamp Phase is based only upon fos-
sils from two localities, it exhibits a typically Upper 
Pennsylvanian character. There are several species of fern 
or seed fern leaves; four species of Neuropteris (~. 
Scheuchzeri is extremely abundant in one locality), and 
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four species of, Pecopteris. The gymnospermous tree Cordaites 
is represented by four species of leaves. Stem fragments of 
the sphenopsid Calamites are present~ and one other fragment 
may pertain to the arbo~escent lycopod Sigillaria. There are 
two types of seeds, which belong to seed ferns or Cordaites. 
Also, four different kinds of fructifications were collected; 
Asterotheca is a fertile fern-like pinna, and Dolerotheca?, 
Crossotheca, and Potoniea? are polleniferous organs of seed 
ferns. 
The Callipteris Phase contains the Coal Swamp complex 
plus two typically Permian genera, and is based upon collec-
tions from several localities. In the former group, Peco-
pteris again appears, with five species, and there is one 
Neuropteris. Annularia, which is a leaf genus of Calamites, 
is present, as is the herbaceous sphenopsid Sphenophyllum. 
leaves 
Three species of Cordaites/were collected, as well as frag-
ments of gymnospermous secondary wood, which possibly belong 
to that tree. Seven stem fragments of the seed fern Medul-
losa were found, which turned out to belong to a new species 
Medullosa is characterized by a polystelic structure, with 
each stele surrounded by a cylinder of secondary wood. The 
new species, when viewed in transverse section, is seen to 
have four or· five steles arranged concentrically around a 
central parenchyma. Although in anatomical details this 
species falls within the range of variation of the genus, 
there is no other known species which presents a similar 
75 
number and arrangement of steles. One seed was found, which 
is of the type possessed by seed ferns. 
The plants which distinguish this second phase of the 
flora are the fern-like leaf Callipteris and the coniferous 
branch Walchia. One specimen of the former genus is referr-
able to Callipteris conferta, which is virtually an index 
fossil of the Lower Permian. A natural external mold of a 
coniferous cone was collected, which may belong to the tree 
that bore the Walchia branches. 
The Tingia Phase contains the plant types of the other 
two, and also three new and characteristic genera. More fos 
sils from this phase have been collected than from the other 
ones, so the Coal Swamp complex is well represented. There 
are fourteen species of Pecopteris and possibly six species 
ofl Neuropteris; other fern-like leaves are Sphenopteris, 
Odontopteris, Alethopteris, and Callipteridium. The leaf of 
Sigillaria appears, with Annularia and Sphenophyllum. Three 
types of Cordaites leaves were collected, plus more of the 
possibly cordaitean secondary wood. Four types of arbores-
cent lycopod stem fragments were found, as were the free 
roots of the tree fern Psaronius. Four form genera of seeds 
and the cone of Sigillaria complete the list. 
As for the types characteristic of the second phase, 
three or more species of Walchia were discovered , and Pal-
eotaxites, another coniferous genus, is reported from one 
locality. Callipteris conferta continues into this third 
76 
phase. 
There are three genera which give distinctness to the 
Tingia Phase; Tingia, Gigantopteris,, and Taeniopteris. At 
least two species of the first type of leaf are present in 
Texas. Gigantopteris and Taeniopteris are almost always 
found together, and in Texas there is one species of the for-
mer and four species of the latter. Also associated with the 
former are seeds artd strobili. 
When the Upper Pennsylvanian Goal Swamp Phase and the 
later Goal Swamp complexes are compared with Upper Pennsyl-
vanian floras from elsewhere, it is found that with one ex-
ception, the Texas plants are those which are found in the 
other floras. The only important exception is the absence 
from the Texas deposits of the arborescent lycopod Lepidoden-
dron, which is common in other floras. 
The Callipteris and Tingia Phases fit in with the gener-
al picture of Lower Permian vegetation. It is important that 
two of the characteristic plants from the third phase, Tingia 
and Gigantopteris, are shared only by the United States and 
'· 
the Far East. The Shansi flora of China contains a Goal 
Swamp complex, coniferous fragments, and Tingia and Giganto-
pteris. Significantly, it also includes two members of the 
Ginkgoales, and one Gycadophyte; all:three forms are typical 
of the Mesozoic Era. 
Therefore, the Permocarboniferous flora of north central 
Texas forms a perfect transition between the typical Upper 
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PLATE I 
Coal Swamp Complex 
Fig. 1. Pecopteris Candolleana. Large portion of a 
frond. Locality #24. x2/3. 
Fig. 2. Neuropteris Scheuchzeri. Small primary pinnule. 
Fig. 3. 
Fig. 4. 
Note the hairs on the ind~stinct impression to 
the left. Locality #1. x2. 
Neuropteris Scheuchzeri. 
Locality #1. xl. 
Larger primary pinnule. 
Cyclopteris trichomanoides. 
Locality #1~ x2. 
Small pinnule. 
I 
FEATE II . - '·' 
Coal Swamp Complex 
.·· --; 
Fig. 1. Cordaites cf. principalis. Locality ~Q. xl. 
Fig. 2~ D®rycordaites sp. Locality #11. xl. 
Fig .• 3~ Calamites; cf .. Suckowii. Locality #2. x:a.. •. 
Fig• 4. Calamites cf. distii. Locality #28. xJ.. 
Fig. 5. Fern sperangia? Locality #25~ xl~. 
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PLATE III 
Coal Swamp Complex - Pecopterids 
Fig. 1. P eco12teri s arborescens. Locality #16A •. xl. 
Fig. 2. Peco12teris arborescens. Locality #16A~ xi. 
Fig. 3· Peco12teris uni tus. Locality #16A. xl. 
Fig. 4. Peco12teris crenulata. Locality #16A~ xl. 
Fig. 5. Peco12teris platinervis. Locality #35· xl. 
Fig. 6. Peco12teris dentata. Locality #16A. xl. 
Fig. 7- Pec:o12teris Candolleana. Locality #35· xl. 
Fig. 8. Pecopteris hemitelioides. Locality #35- xl. 
Fig. 9· Peco2teris oreo.2teridia. Locality #35· xl. 
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PLATE IV 
Coal Swamp Complex 
Fig. 1. Neuropteris cf. heterophylla. Locality #16A. x;:L 
Fig. 2. Qdontopteris subcrenulata. Locality #35. xl. 
Fig. 3· Sphenopteris cf. artemisaefolioides. 
#2...4. xl. 
Fig. 4. Annularia stellata. Locality #8. xl. 
Fig. 5. Annularia radiata. Locality #24. xl. 
Locality 
Fig. 6. Sphenophyllum cf. emarginatum. Locality #16A. 
xl. 
Fig. 7. Aphlebia sp.? Locality #1. xl. 
2 3 
4 6 
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Coal Swamp Complex 
Psaroniu~ free root 
FLATE V.: 
Fig. 1. Transverse section, showing the protostele and 
the lacunar cortex. xlo.s. 
Fig. 2. Enlargement of the protostele. Note the heptarch 
arrangement. x42. 
Fig. 3. Radial section. The xylem is the strip in the 
left center. xl9. 
Fig. 4. Tangential section. xl9. 
Locality #16A 
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O<ral Swa1Il.p Complex 
.. 
Fig •. 1J. 
r 
Fig. 2. 
Wood fragment_, , showing :the g~eups o:tJ p:eeaerveili; 
cells. Locality ·#19. · ·:x:eo.~ 
r .. · . "' . ~ 
Wood fragment .. ~ cg; small· par;en~hy:wa-,li$:e cells; 
Ci, loa.rge.; ·p~.enchyrit~like eel~,;·· X~;:;~ r~ws. eif,' ·· . 
tll1acheids. Log~li ty #19. :>020. · 
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FLATE VII 
Fig. 1. Lagenospermum. Loc~lity #24. xl5. 
Fig. 2. Gymnosperm wood. Radial section, ,showing the 
circular bordered pits in a tracheid. Locality 
#25. x250. 
Fig. 3· Dadoxylon. Tangential section. Locality #33· 
xl20. 
Fig. 4. Dadoxylon. Transverse section. Locality #33. 
xl20. 
Fig. 5. Dadoxylon. Radial section. Locality #33 JC120. 

PLATE VIII 
Coal Swamp Complex - Medullosa Olsenii 
Fig. l. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Reconstruction of the vascular system of M. 
Olsenii, showing the flat ring of steles,-based 
on specimen diagrammed in Fig. 5, ,and oriented sim-
ilarly. The crushed internal parenchyma has been 
restored to its assumed dimensions. x1.5. 
Reconstruction of the vascular system in another. 
specimen, based on that drawn in Fig. 4, and orien-
ted similarly. xl.5. 
Drawing of the specimen diagrammed in Figs. 6 and 
7. xl. 
Stelar organization of the one specimen which shows 
uncrushed internal parenchyma. x1.5. 
Diagram of the specimen containing portions of five 
steles. xl.5. 
Appearance of one end of specimen which shows a 
stelar fusion. Steles 3 and 4 are seperate. xl.5. 
The other end of specimen drawn in Fig. 6. 
3 and 4 have fused. x1.5. 
Steles 
Fig. 8. A less complete specimen, which shows secondary 
wood on both sides of the primary body. x1.5. 
Fig. 9. A specimen which contains a virtually complete 
stele. x1.5. 
All from Locality #9. 
Carboniferous species 
Fig. 10. M. pusilla. From Baxter, after Andrews. xl.8. 
Fig. 11. M. distelica. From Baxter, after Andrews. xl.8. 
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PLATE IX. 
Ste1ar Arrangement in the Genus Medu11osa 
Carboniferous Species (Continued 
Fig. 1. M. e1ongata. From Baxter. xrl.8. 
Fig. 2. 
Fig. 3· 
M. centrofi1is. 
x1.8. 
From Baxter, after Andrews. 
M. :,erimaeva. From Baxter. xl •. 8 •. 
Fig. 4. M. ang1ica. From Baxter, after Andrews. x. 75- . 
Fig. 5· M. . endocentrica. From.Baxter . x1.8. 
Fig. 6. M. pandurata. From Stewart. x.70. 
Fig. 7. M. Thom:,esonii. From Baxter, after Andrews. x1 •. 8. 
Permian Species from Germany 
Fig. 8. M. Leuckarti. From Vleber and Sterze1. x.75. 
Fig. 9. M. J20rosa. From Weber and Sterze1. x.75. 
Fig. 10. M. ste11ata. From Weber and Sterze1 ~-. x .• 75. 
Fig. 11. M. So1msii. From Weber and Sterz:e1. x.75 •. 
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PLATE X 
Coal Swamp Complex - Medullosa Olsenii 
Fig. 1. Transverse section of the specimen containing 
portions of four steles. Note the layer of 
phloem which surrounds each secondary body~ 
Fig. 2. 
Fig. 3· 
Fig. 4. 
X'" 2.8. 
Transverse section of the specimen containing 
portions of five steles •. In this casei the 
parenchymatous core has been crushed. x2.8. 
Radial section of secondary wood, showing the 
alternate multiseriate circular bo~dered pits. 
xl80 •. 
Transverse section of the innermost secondary 
wood and part of the primary wood of, a stelar 
body. Note the groups of primary tracheids 
surrounded by crushed parenchyma. x50. 
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PLATE XI 
Oo·al Swamp Complex - Medullosa Ol·senii 
Fig. 1~ Transverse ·sectton showing outermost s.econdary 
xylem, phloem,- and the row of sclerotic strands. 
In the phloem, the light colored radial rows are 
the sieve elements, and the dark rows. are the 
phlQem rays. ~35. 
Fig~ 2. Transverse section of secondary wood showing the 
radial rows of tracheids and the crushed and 
poorly preserved rays. x8o •. 
Fig. 3. Same section as in Fig. 2, ,but more highly mag-
nified. The light dots between the tracheids are 
pit chambers. xl80. 
Fig. 4. Tangential section of secondary xylem showing 
tracheids filled with tyloses, and the high rays. 
x45. 
Fig. 5.. Same section as in Fig. 4,. but more highly mag-
nified> to Show the tylose within a tylose. The 
rounded transverse wall in the upper part of the 
photograph is the upper wall of the primary ty-
lose. x380. 

PLATE XII 
Coal Swamp Complex·:- Fructifications 
Fig. l._ Sporangia? Locality #L x5. 
Fig. 2~ Dolerotheca? Supposed impression of the upper 
surface, showing imprints of the tops of some 
of the sporangia. Locality #l._ x4. 
Fig. 3· 
Fig. 4. 
Fig. s. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Restoration o~ Dolerotheca, with a~section cut 
out to show the sporangia. From Andrews (1951). 
Restoration of Crossotheca. From Arnold (1947). 
Crossotheca. Impression of the sporangia of a 
single fertile branchlet. Locality #1. xlO. 
Restoration of Potoniea, with a secti<D.n cut out 
to .show the sporangia. From Halle (1933). 
Diagram ofl the impressions in the photograph in 
Fig. 8. 
Potoniea? Supposed impression of the tips of a 
few sporangia. Locality #1. xl5. 
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FLATE XIV 
Coal Swamp Complex 
Fig. 1. Ho1cospermum (Trigonocarpus?) Locality, #1. 
x5. 
Callipteris Phase 
Fig. 2. Callipteris conferta. Locality #18. xl .. 5 .. 
Fig. 3. Coniferous cone. Plastiline cast of natural 
external mold. Locality #16. x-l. 
Fig. 4. TJ7:lodendron? Locality #7~ xlJ 
Fig. 5. Walchia Whitei. Locality-#34. xl._ 
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